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To the Honorable Board of City Commissioners, 
Kansas City, Kansas - 


A SPECIAL REPORT ON 
THE RAW MILK MENACE 
IN KANSAS CITY, KANSAS 


a ae as. Edt BY ee " 
_ Ragnar T. Westman, S.B.,M.B.,M.D.,M.P.H.sDr.P-H.j;FeAsPeHeAe 
oe Director of Health, Kansas City, Kansas 


People are becoming sick with undulant fever from raw 
milk being sold in this city. The Kansas State Board of Health 
Laboratory continues to find the germ of undulant fever in raw 
milk from producers serving our community. Eighty-two cases 
of undulant fever were reported to our department of health 
in 1940, and already fifteen additional cases have been report- 
ed in 1941. We certainly have the duty of at least safeguard-~ 
ing the milk supply for the protection of our own residents. 


The responsibility of providing a safe, pure milk has 
been increased, now that Kansas City, Kansas has been declared 
a Defense Area, and awaits an influx of new defense workers. 
The United States Public Hoalth Service cannot condone such a 
dangerous condition in a defense area. One Public Health 
Service physician went so far as to say, “It is actually 
criminal negligence to allow pcople to become 111 with undulant 
fever, especially since it can be so easily prevented by safe- 
guarding the milk supply." : 1B 


As the Board of Commissioners knows, the Dopartment of 
Health has been ondeavoring to improve the milk supply for some 
time. We have not becn entirely unsuccessful, for we have 
induced seventeen dairics to install pasteurizors, thereby 
increasing tho percentage of safe pasteurized milk sold in the 
city from fifty per cont a ycoar ago to almost ninoty per cent 
todey. But so far we have becn unsuccessful in safeguarding 
the remaining ton per cent of milk sold in the city, bocauso 
a handful of raw milk dairymen refused to protect the public 
health by either testing their herds and vpemoving their infoct- 
ed cows, or pastourizing thoir milk. Indeod, thoy started 
law-sults and initiated a restraining order against the city 
to stop the milk improvement program. ary ss 


The city won when the restraining order against it was 

dissolved in February, 1941, but the Court cast some doubt on 

the phraseology of one clause in the milk ordinance. The milk 
ordinance must be amended before % may be proporly cnforced. 
The amendment has beon drawn and approved by tho city Legal: 
Department, and awaits presentation to your Honorable Boarde 
This special report is being presented in order that tho Board 
may have the true facts whon considering the proposed amendment. 
It is moreover the duty of the Director of Health to call this 
unhealthful condition to your attention. 


alu , 

Of course the average citizen, no matter how intelli- 
gent he may be, is not in a position to clearly understand the 
true situatione He is naturally. confused when he hears a di- 
vergence of opinion which he cannot test for himself. The 
Department of Health has repeatedly warned that raw milk in this 
city is spreading undulant fever, and advises that raw milk 
should be boiled until such time as'it can be reasonably safe- 
guarded. - But. the raw milk dairymen, naturally anxious to sell 
their product without added expense, counter by saying that: 
tho health department is politically controlled to drive the 
Hmall dairyman out of business. They even go so far as to 
deny that there is such a thing as undulant fever, or at least 
that it may be spread by raw milk scientific proof to the con- 
trary notwithstanding. Whom shall the milk consumer believe? 

It is not wmtil his raw milk consuming neighbor contracts undu-' 
lant fever that he realizes the truth. And by that time it may 
be too late to prevent the disease in his own family. To corra~- 
borate our stand we are roproducing hore articles from the scion-.. 
tific literature. -This literature is very voluminous and so we- 
can include only a few articles which we happen to have ‘in our 
library e Gok 


Those cases of undulant fever which have been reported ~ 
occurred in porsons who oither had: mover hoard of the discase, or 
believed that it could not happen to them. But it did. We hu- » 
mans are prone to believe that it wi]l always be the other follow 
who will be affected, and not uSe | gee 


Imagine how they must have felt when they got it. 
Consider the prominent attorney whose daughter had undulant 
fever for three yearse Ho didn't half believe that she had 
it, but since the family physician said 1t was due to using 
raw milk he stopped buying raw milk for his family. But he 
continued to buy raw cream from the same dairyman, not knowing 
that raw cream carries oven more undulant fever germs than 
raw milk. Anyhow, he didn't believe it could happen to him, | 
But it did. Imagine how he felt lying there in the hospital © - 
with severe headache, backache, high fever, severe chills, ee 
profuse perspiration, great fatigue and nervousness. Laborat- °— 
ory tests showed that he, too, had undulant fever. He really °°) 
hadn't thought much about undulant fever before. ae ae eae 


You soe, he was an educated man. He was always 
careful about himsolf and family, always used the best of 
everything. But he listened to the propaganda of the raw 
milk dairyman who said that raw milk was better because it 
was "natural", and unchanged. That sounded logical. Ho 
didn't know that about fifty epidemics of disease are report= . 
ed every year in tho. United States, due to using raw milk. 
Many more occur which are not reported. Not only undulant 
fover, ‘but typhoid fever, scarlet fever, diphtheria, dysentery, 
food poisoning, and even infantile paralysis have been spread as 
by ‘raw milk. More diseases are spread by using raw milk than > 


by any other food. And he didn't lnow that pasteurization of 


wa 5 om 


milk not only completely safeguards milk against these milke- ° 
~ porne diseases, but it does so without being changed in taste, 
cream-line, vitamin or food value. And so he got undulant 
fever from using raw milk. The disease settled in the valves 
of his heart, and he died July 13, 1940. ' 


The State Board of H ealth investigated the dairy 
which sold him the raw cream. Out of fourteen cows in the 
‘dairy, eight were found to be infected with Bang's disease, 
the disease in cows which is spread by raw milk to cause human 
undulant fever. Evon the germ itself which causes this con- 
dition, known as the Brucella abortus, was found in the milk 
from four of these cows. 


Consider now the music teacher in one of our high 
schools. Imagine how he must have felt when he lay in the 
hospitali.with high fever, chills, profuse perspiration, aches 
and pains, great prostration. Imagine how he felt when the 
undulant fever became complicated with pncumonia and it looked 


*- ag though he were going to die. The laboratory found the germ 


of undulant fever in his blood, the germ boing the type that 
comes only from Bang's infccted cows. Investigation rovealed 
three Bang's infected cows at the dairy from which he obtained 
his raw milk, The music teacher didn't die, but he is still 
so sick that ho cannot return to works He hasn't worked for 

a yoar. Think how expensive undulant fever was to him with 
hospital bills and everythings 


Consider now the business collcge studont who a ; 
few years ago bocame ill with sore throat, chills, high fever, 
drenching sweats, and delirium. He became mentally unbal- 
anced, becoming excited, violent, and noisy, completely dis- 
oriented as to where or who he was. Finally he became so 
bad that he had to be admitted to the state hospital for the 
insane. He was hallucinated and destructive of clothing and 
bedding, and was frequently nude. The laboratory tests for 
undulant fever were extraordinarily strong, and tests for 
other diseases were negative. His insanity: was due to 
undulant fever. Fortunately, he recovered mentally when his 
undulant fever was treated. He was a heavy drinker of raw 
milk. The raw milk dairy from which he obtained his milk 
was shown to have Bang's infected cows in the herd. ‘Imagine 


how thig young man felt going through all this terrible ill- 
NCSBe 
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Consider the three year old boy who became so vio- 
lently i11 with undulant fever that it was first thought that 
he had the dreaded disease, acute leukemia.‘ Laboratory tests 
were exceedingly strong for undulant fever. When specific 
anti-undulant fever serum was injected into him, he became 
well almost over night. Imagine how. his. parents must have 
felt, watching him, thinking that he might dic, knowing that 
this could have been prevented had they used pasteurizod 
milk instead of raw milk. Two Bang's infected cows were 
found in the herd supplying raw milk to this boy. This dairy 
also sold milk in Kansas City, Missouri. Testing tho cows 
at intervals, as required by that city, was not enough pro- 
toction. M ' 


And consider the hundreds of cases, both reported 
and not reported to us, who continue to havo chronfc undulant 
fover for years, becoming somi-invalids, continuing to work 
only with difficulty. Undulant fever is not a pleasant disease. Any 
person who has it will tell you that he would not wish it on 
his worst onomies.e Many cases of arthritis are in roality due 
to undulant fover. Hodgkins discase, a cancer-like condition, 
may be due to chronic undulant fever for the germ of undulant 
fever has becn repeatedly found in the enlarged lymph nodes of 
Hodgkin's dissasoe | 


There can be no doubt that all theso cases of undulant 
fever were duc to raw milk, with the possible cxception of a 
dairy mants wife, two veterinarians, and a meat packing worker 
who, though they used raw milk, might havo acquired their in- 
fections directly from cows or hogs. It is containly no coin- 
cidenco that all of tho cases uscd raw milk. This Department 
of Health, in cooperation with the Kansas State Board of°H ealth, 
. tested the .74 raw milk-dairios sorving this city in.1940, and 
among this number found that 72 dairics had Bang's infected 
cows in their herds, Some herds had as high as 60 per cent 
of the cows infocted. Of the total numbor of cows tested, an 
average of twenty per cont-+were infected. Nor is this all, 
for the State. Board of H calth frequently found the germ 
Ltsolf of undulant fever in the raw milk from these dairics. 
And it is continuing to find the gorm in raw milk in this 
city today. Teed Re es ae ! ae 


. Undulant fever is not a now discase in this state 

or city. The first cases in the state were reportcod in, 1927 
by Major C. C. Hillman of the Unitcd Statos Army Medical Corps 
at Fort Riley. Sinco that time a total of moro than oleven 
hundred cases and forty-fivo deaths, attributed to tho discase 

ve bcen rcported In tats state. This is an avorage of eighty 
cascs and three deaths a yoar. But the reported incidence of 
the disease has steadily incroascd so that one hundred sixty- 
five cascs wore reported in 1940. Undulant fever is an import- 
ant discase in Kansas largoly bocauso we are 2 dairy state in 
which much raw milk is sold. However, not all these cases in 


the state were duc to rew milk, since some of thom were a 
directly from animals, : ; equired 


Se 


The first recorded mention of the existence of 
undulant fever in Kansas City, Kansas, appeared in an article 
by Dr. Fred E. Angle of this city in the Jounral of the Kansas 
Medical Society of October, 1929, when ten cases were reported. 
Six years later the same physician reported in the Journal of 
the American Medical Association of September 2, 1935 that he 
had treated one hundred cases of undulant fevere Some of these 
cases were non-residents. In the Annals of Internal Medicine 
of June, 1937, Drs. Angle and Algie describe how a Kansas City 
resident became insane from his undulant fever infection and 
had to be admitted to the insane asylum. These physicians 
noted that their cases were users of raw milk. In the Annals 
of Internal Medicine of october, 1938, Drs. Angle, Algie, Baum- 
gartner, and Lunsford gave the results of a skin testing survey 
for undulant fever done on Kansas City, Kansas, school children, 
It should be noted that Dr. Baumgartner represented the United 
States Public H ealth Service, and that Dr. Lunsford was then 
the Director of Health of Kansas City, Kansas. It was found 
that nine per cont of the children reacted positively to the 
test and subsequent investigations revealed that many of them 
actually had some of tho manifest symptoms of the diseasa, 
Investigation further showed that theso positive reactors wore 
using raw milk or had used it in the past. Routine blood tests 
on adult patients in this city show that about seven per cent 
of adults have a positive reaction for undulant fovor to some 
dogrees. Undulant fever is therefore neither a now or a rare 
disease in Kansas City. , 


One can only wonder at the audacity and stone- 
heartcdness of the handful of raw milk: men who see undulant 
fever cases develop on thoir milk routes, yet refuse to test 
their herds and remove their positive reactors. How these 
non-resident, non-voting, non-tax-paying raw milk men have the 
nerve to continue to distribute the stuff in our city is more 
thn the average citizen can understand. 


To further confuse the issue some of these raw milk 
men have deliberately vaccinated their entire herds against 
Bang's disease, adult cows as well as calves, despite the fact 
that the United States Department of Agriculture, the Kansas 
State Livestock Sanitary Commissioner, and this Department of 
Health have repeatedly stated that vaccinatim of adult cows 
is of no value in safeguarding milk, and have advised against 
lt. The vaccination of adult cows causes the blood test for 
Bang's disease to become positive so that one can not tell 
whether the animal is infected with Bang's discase, and therefore 
dangerous, or whether it is only a vaccination reaction. Some 
of theso vaccinated animals continue to have a positive test 
for Bangts disease for life. Theso raw milk men, contrary to 
our advice, have been deliberately contacting other raw milk 
men urging them to vaccinate their herds also. Their hope has 
been to havo so many vaccinated herds with positive tests for 
Bang's disease that we would not dare to enforce the milk ordi- 
nance. But in this attempt thoy were unsuccessful sinco only a 
fow other dairymen vaccinated their herds. 


As 
to Gow 


tae on. March 8, 1941 we. ere to: Dr: John R. kee 
Chief ‘of the Bureau’ of. Animal | Industry, United States Depart~- 
_ ment of Agriculture, briefly outlining our testing requirements, 
and asking his official opinion» of ‘the value of vaccination of 
calves and adult cows against Bang's OARS 8.86.47: We quote the 
reply.in full as follows: 


"UN ITED STATES ‘DEPARTMENT OF AGRICULTURE 
BUREAU OF ANIMAL INDUSTRY 


Dear Sir: 


This will acknowledge your letter of March 8, 
requesting information :relative, to the part that vaccina- 
tion of cattle may play in connection with providing a safe 
milk supply for your olty. j 

It is believed that your ordinance is reasonable 
and should not work an undue hardship on the cattle ownerse 
Jt would, no doubt, be beneficial as a public health measure 
in the elimination of animals that react to the Bang's di- 
sease test, as quite a number of such animals frequently 
expel Brucella abortus as sheir udders during their 
lactation period. . 


The Bureau does woe recognize the use of ‘Bru-- 
cella abortus vaccine In animals more than eight months 
affected with Bang's GLSOASS.s 


) There is ‘enclosed. a copy ofa: ‘paper delivered. - 
by Dre John R. Mohler, Chicf.of Bureau,..on December 5 
before the United States Livestock Sanitary Association 
meeting in Chicago, Illinois, from which it is thought 
you will be able to obtain a great deal of valuable in- 
formation concerning Bang's. disease ang the. Use of Bru- 
cella abortus vaccine. : - 


. Very. truly pared 


(Signed) A. W. Miller 
Acting Chief of Bureau." 


We quote a few pertinent passages from this paper: 


"It was found that vaccines of no kind had any 
curative effect in infected CnttLO wees. 


“ "Later studios ‘by ‘hip Bureau of vaccination with 
virulent cultures in open adult animals showed that in- many ine 
stances the vaccino localized in the. udder and that such animads 
wore made chronic carriers of tho organism,! 


,. the blood test. Therefore, shi 


moe 


we , “'Dairymen who seek the vaccination of their adult 
- cattle with or without vaccination of their calves should be 
warned that the number of city and town health officers who 
are requiring milk from non-reacting cattle for their citizens 
is constantly on the increase. Too frequently have we learned 
that such owners have been deprived of their markets because 
their vaccinated’cows had continued to react following vaccin- 
ation. Moreover, regulations in a number of States require 
that cattle destined to such States must not be reactors to 
ers of both dairy and beef 


Gattla shHdétild be properly advise 
on Ww ey risk Shipments 


a ou Supervision, be y risk n 
Violence to the regulations of the State at destination." 


"The vaccination of all animals should be confined 
to calves between four and cight months of age and this should 
be accomplished az nearly as possible during the sixth month 
of tho animals life." 


"an animal in a herd where vaccination is practiced 
should not be disposed of for any purpose other than immedi,te 
slaughter while revealing a positive titer, except upon written 
permission by the cooperating State or Burcau officials." 


"A herd under the vaccinal plan may be certified as 
a HERD FREE OF BRUCELLOSIS for a poriod of one year when all 
animals in the herd ovor two yoars of age reveal at least two 
negative reactions to official blood agglutination tcsts properly 
spaced, when non-vaccinated heifers under two years shall sim- 
ilarly be proved negativo to the test, and when vaccinated 
heifers under two years cither show a satisfactory decline in 
titer or are removed for slaughter." 


Vaccination of calves is not a mothod of safeguarding 
milk. Calfhood vaccination appears to be of some value in 
preventing abortions when the calf becomes an adult, but does 
‘not prevent Bangts disease infection and contamination of milk ~ 
with undulant fever gorms. Calfhood vaccination is, thorofore , 
chicofly of valuc to the dairyman himself because more calf 
offsprings will be obtained. 


We asked the Kansas office of the United States De- 
partmont of Agriculture for’ advice on our undulant fover problom. 
Dr. Ralph Graham, in charge, visited our city, talked to Raw 
milk dairygen hore, examined our milk ordinance, and analyzed 
guy smells improvement program. We quote his report in full as 

Ollows: 


“UNITED STATES DEPARTMENT OF AGRICULTURE 
BUREAU OF ANIMAL INDUSTRY 


LOCAL OFFICE 
204 Federal Building 
Topeka, Kansas 
May 8,1941 
Mr. George T. Darby . 
Commissioner of Finance, Health and Public Property 
Kansas City, Kansas _ 


“Sirs : 
cate In reply to your request for information and 


““aavice regarding the Bang's diséase control .program..:. 
' of your city. I should like to state that I believe. 


our program’ is reasonable and’ practicable for 8 
NCEES men and, at the Same time, Lb offers a rcasonable 
rotection to tne public Health of your communitye 
: Under: your City Milk Ordinance the dairymen 
have a choice of two procedures, either test their 


herds and remove all cows which react to the aggluti- 
nation test for Bang's disease or, pastcurize all the 


milk. It appears as if it would be reasonable to re- 
nh aot ; ho dosire to supply raw milk to 
; 1 5 
3 s is also pro rom a production standpoint 
as, reacting cows do not produce as much as those which 


are nogative to the test. It is impossible to distin- 
guren py the agglutination Tost between the naturally 
nrocted cattle and those which have boen vaccinate 


 apainst Bang's discasGe WThoreforo, in oraer to protect 
health raw milk from Such roactors should not be mar- 
kotede ; : ; ; 4 


19 


A practical solution in your community would 
appear to be to pormit the vaccination of calves botwoen 
the ages of 4 and 8 months (prefcrably during the’ sixth 
month) to be raised as replacements of the older cows. 


It is not recommended. to vaccinate any cattlo more than 
months of agece : 2 aoe 


I might suggcst a pian as adoptcd by somo other 
dairy localities to handle similar situations. Due to 
the fact that infectcd herds do not produco sufficient 
calves to make a rapid replacement of the old herd, somo 

dairymen have adopted the plan of buying heifer calves 
from 4 to 8 months of age and having them vaccinated. 
In this manner it does not take long to build up their 
herds as, sufficiont calves can be purchased during the 
first and second year to replace the entire old hord, 


These calves, of courso, to bec tested at the age of 18 
months and any showing a posibvive reaction to a5 age lu- 
tination tost to bo S Tinins te bofore thoy oro mt ic 

tho milk lino. This appoars to mo to ba tho eS practical 


mothod of handling such a situation. 
Respectfull 


RG:g Ralph Graham, Inspaatir in Charge 


atin 
The proposed amendment to the milk ordinance embodies 
the metinetiaas made by Dr. Ralph Graham in his letter. The 
ghest author es in 8 na on undulan ever an ang's 
disease are the United States Public Health Service and the 
United States Department of Agriculture. The State Board of 
Health and the State Livestock Sanitary Commission are guided 


by them in this matter. Hence we know that we are doing the 
right thing in adopting this amendment to the milk ordinance. 


It will be noted that Dr. Graham states that it is im- 
possible to distinguish by the agglutination test between the 
naturally infected cattle and those which have been vaccinated 
against Bang's disease, and therefore, in order to protect the 
public health, raw milk from such reactors should not be mar~ 
keted. The cattle which have been vaccinated may be naturally 

infected with Bang's disease even though vaccinated. 


The concensus of opinion is that testing for various 
‘diseases in cows, though helpful, is not a complete protection, 
no matter how often tests are made. Tests often do not detect 
disease in cattle actually present. Diséase may be spread be- 
tween tests. Discases not tested for may be transmittcde 
Numerous authofities have stated that raw milk is never safe, 
and that pasteurization is the only complete safeguard. Very 
occasionally a pastetrizer may break down, for nothing in’this 
world is perfect, but by comparison with other safeguards, 
pasteurization is the best safeguard against all milk-borne 
diseases. This is the conclusion of epidemiologists, public 
health loaders, and physicians everywhere. The United States 
Government permits only pasteurized milk to be served to its 
Army, Navy, and other armed forcese 


The idea still prevails among the Resins that when a 
dairyman has a clean looking dairy and is apparently careful 
to produce his product in a clean manner it will be safe. 
This idoa arose from the old belief that disease was spread 
through filth. Among health officials it has been recognized 
for more than a quarter century that diseases are spread mainly 
through material from previous cases in the form of living 
gorms. It is not a question of "filth" at all. The repeated 
spread of epidemics through raw certified milk is the best 
evidence that the extreme care and cleanliness used in the 
production of certified milk will not alone make raw milk, 
safe. Today Medical Milk Commissions are urging that even 
certified milk be given the added protection of pasteurization. 


No one can tell by just looking at’a bottle of milk if 
it is safe to usc. Just as an experiment, try mixing a teas- 
poonful of cow manure in a bottle of milk and see if you can 
detect any difference. Nor will there be any appreciable dif- 
ference in taste for the milk will only have that"good old 
raw milk flavor "you were used to as a child on the farm. 

The gerns of disease are invisible and require practically 

no space at all. A teaspoonful of disease germs would most 
cartainly prove fatal. There is only one sure safeguard for all 
milk, and that is to produce it as clean and pure as possible 
and then pasteurize ite 


~1O~ 


Even in this enlightened day of acience, producers 
and distributors of rawlmilk are hammering at the credulous 
public wlth a propaganda designed to make: one believe that 
raw milk is somehow better: than..pasteuwized’ milk. Of course. 
the purpose.-of: this’ propaganda, is..to-sell raw milk without the 
added expense of pasteurization. If a pasteurization apparatus 
were to cost only ten dollars, the raw milk industry would not 
fight pasteurization, but,would itself adopt it. The fact that 
seventeen raw milk producers were able to install pasteurizing 
plants at their farm dairies indicates that the expense of such 
plants is not prohibitive. If the dairyman could not afford 
to install his own pasteurizer, he could at least have someone 
else pasteurize for him at low-coste © 


But we are not attempting to force the raw milk man 
to. pasteurize his milk. According to our milk ordinance he has 
the choice of either testing his cattle and removing the positive 
reactors, or of pasteurizing his: milk. The proposed amendment 
clearly provides that he may continue to sell rgw milk, provided 
only that it be shown that he has no cattle on his dairy which 
react positively to the test for Bang's disease. Nob ody is 
forcing anyone out of business. Surely the dairyman owes it 
to the public to provide a safe, puro milk. | 


- The Wyandotte County Medical S@ iety has by resolu- 
tion approved our milk improvement program, has endorsed our 
efforts to require that cows bo tested and shown to be free from 
Bang's disease, and recommends pasteurization of all milk as: 
the best safoguard, | dy 


- “The vested interests of the raw milk industry are by 
law-suits, scandglous unsciontific articles, and evon political 
pressure attempting to intimidate public officials so that they 
will not do their qty to the public. As publicofficials we 
are sworn to protect the health and welfare of our community 
and must therefore stand up against such intimidation... Have 
we the fortitude to withstand such pressure, knowing that we 
are right, and follow the dictates of our consciences? We 
must if we aro to do our duty and fulfill our rosponsibilities 
to the community, | | 


' ‘In former years epidemics of diseases carried by 

water and milk were more frequently spread by water. But today 
no city would think of pumping raw river water with its con- | 
taminating sewage into the water mains of the city without 

first safeguarding it by a treatment process analagous to 
pasteurization. But that is just what cities. used to doy, and 
they had terrific epidemics of typhoid fevor. But now water= 
borne cpidemics are excecdingly rare, and ccur usually in 

small communities from small individual untreated supplics, 
analagous to the numcrous small untreated raw milk suppligs 

wo have today. Moro outbreaks’ today are due to raw milk than 

to water. Among all the foods, raw milk carries more outbreaks 
of discase than doos any other single food. It would be unthink- 
able for a progressive city. not to protect its water supply by 
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modern scientific treatment; indeed, it would be criminal. 
Likewise, the time is rapidly approaching when no city will 
allow its milk supply to stand unguarded. 


We know that raw milk now being sold in the city 
is a menace to health. The State Board of Hoalth continues 
to find the germ of undulant fevor in raw milk, and people 
are gotting sick from it. It is obviously mr duty until such 
time as the milk can be safcguarded to warn the public and 
advise that the raw milk should be boiled before using, or 
use pasteurized milk instead. It is our dty to warn rosidents 
of surrounding cities, soldiers from nearby military encamp- 
ments, defense workers, tourists, and others who may visit our 
city. As public officials it is our duty to give this warning. 
The public has the right to expect ite 


But we hope that this will not be necessary much 
longer. Wo hope that your Honorablo Board will adopt the 
amendmont to the milk ordinance and give us your full support 
in enforcing it. 


The United States Public Health Service no longer 
includes Kansas City, Kansas, on its list of cities having an 
approved milk supply. Adoption of the amendment to the milk 
ordinance anc its enforcement are necessary before we may once 
more be approved, 


On the following pages are reproduced articles by 
authorities on milk and milk-borne discases. These articles 
prove that wo are not alone in our stand. “'e say that raw 
milk is never truly safc, and should be pasteurized. So do 
they. 
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The RAW MILK MENACE 


A malevolent masquerader like syphilis, 
brucellosis appears under many guises. 
Like syphilis, too, its incidence rate 
is unusually high—occurring in an es- 
timated 10 per cent of our population. 


By HAROLD J. HARRIS 
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The RAW MILK MENACE 


By HAROLD J. HARRIS 


paratively short history of modern medi- 

cine has been largely a matter of learning 
how to ward off death in some of its more 
violent forms. Epidemics of virulent disease 
were a ghastly but effective kind of population 
control in the old days; they are rare now, 
fortunately, and limited in their effect. Scien- 
tists now have time to turn their attention to 
keeping the human race well, rather than just 
alive. 

In recent years a disease litthe known and 
difficult to understand has begun to attract 
widespread attention. Not a new malady, its 
acute form was probably referred to by Hip- 
pocrates in his classical descriptions of disease 
written in the fourth century B. C. This dis- 
ease took a real place in medical history when 
it swept through the ranks of the British army 
during the Crimean War, breaking out on the 
Island of Malta among soldiers who drank raw 
goats’ milk. Sir David Bruce isolated the germ 
of “Malta Fever” in 1886, and countless other 
names were given it in an attempt to describe 
its locality, its nature or its course, among them 
Mediterranean fever, goat fever, dust fever. 
In 1895 British army doctor M. L. Hughes, 
noting how temperatures and other symptoms 
came and went, called it “undulant fever,” a 
name still often used despite the scientists’ 
more recent and descriptive term, “brucel- 
losis.” 

The disease was studied in animals before 
its effect on man was fully understood. Not 
only goats, but cattle, pigs, horses and sheep 
were subject to it. The first human case was 
recognized in this country in 1904. It was not 
until the World War that Alice Evans, Senior 
Bacteriologist, Public Health Service, found 
that the germ as found in goat’s milk was 
similar to that causing a widespread epidemic 
of contagious abortion in cattle and prophesied 
that it would prove dangerous to human 
beings. Nine years later Richard Kern, one 
of the few investigators then impressed by the 
importance of this disease, noted that thirty-six 
cases of human illness due to the abortus strain 
had been reported from widely scattered sec- 
tions of the United States. He predicted more 
cases and a major public health problem aris- 
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ing from the disease. Within two years there 
were 2,365 cases and six years later, 9,965. 
Statistics do not tell all the story, for cases 
were reported only from regions where there 
chanced to be doctors who understood and 
could diagnose the disease. Even now, ade- 
quate research is being carried on in but a 
few widely separated areas scattered over the 
country. Sample group testing seems to indi- 
cate that about 10 per cent of the population 
has become infected with the germ and cases 
have been reported from all over the civilized 
world. Of those infected about 1 per cent are 
actively ill; the rest, while harboring the germ 
in their tissues, may never develop serious ill- 
ness, or if they do, it may be only evanescently 
following some depleting, resistance-destroying 
experience. 

The disease occurs more frequently among 
country people than among city dwellers, 
and is contracted from the use of infected, 
raw milk or by handling infected animals or 
carcasses. Veterinarians, slaughter house 
employees and laboratory workers are grossly 
exposed to infection. It is reliably estimated 
that 20 per cent of the cattle of America, dis- 
tributed arnong 46 per cent of the herds are 
now infected. Sheep, goats, horses, hogs and 
other domestic animals as well as wild rats 
are known to carry the infection, but it does 
not seem to be transmitted from one human 
to another. In the experience of a doctor with 
patients from farming regions, 51 per cent of 
150 cases of arthritis reacted to the tests for 
brucellosis and 90 per cent of those treated 
recovered from their arthritis with undulant 
fever vaccine. The milk supply of cities may 
be protected by pasteurizing regulations, but 
people who drink raw milk while vacationing 
in the country are not protected. Even if the 
exposure from raw milk was years before, the 
disease still must be suspected for the body 
may harbor the germ for years. 

Like syphilis, it is a great masquerader, 
appearing under many guises. Scarlet fever, 
measles, whooping cough and most other infec- 
tious diseases have a more or less typical mode 
of onset and group of symptoms. But two 
cases of brucellosis rarely act alike. Until 
quite recently only the acute form was recog- 


nized. Since the introduction of more accurate 
tests, the chronic form is known to be far more 
common than the acute. 

Usually the acute infection begins with a 
grip-like illness, of slow or rapid onset, with 
fever, chills, backache, headache, pains in 
joints and muscles, prostration, possibly sore 
throat, cough and even pleurisy, or with pro- 
fuse sweating, often of unpleasant odor. Fever 
continuing beyond that of ordinary grip may 
suggest brucellosis, but early agglutination 
tests may be negative or weakly positive. 
Usually, in the acute illness, the blood reaction 
becomes positive within two weeks but may 
remain negative indefinitely. The illness may 
last ten days to six weeks or more, with fever 
bobbing up and down and relapses occurring 
at any time. Usually it tapers off and may 
never recur, but repeated relapse is common. 
If, as often happens, the joints are swollen or 
excrutiatingly painful, rheumatism may be 
diagnosed. 

Fever may be out of all proportion to the 
severity of the illness, even in patients not con- 
fined to bed. Some have a severe illness resem- 
bling typhoid and are often so diagnosed. One 
patient, a nurse, had frequently recurring 
attacks over a period of seven years. At times 
her fever reached 107.2 degrees. Finally in a 
chronic interval she had vaccine treatment. 
She has been well for the past four years and 
doing twenty-four hour special duty. 

The importance of the chronic phase of 
brucellosis became increasingly apparent dur- 
ing the study of two young farm hands in 1932. 
One complained that for four years he had 
had upper abdominal pain after meals, sug- 
gesting peptic ulcer; the other had suffered 
profuse nose-bleeds, weakness and backache 
for the past nine years. Both had _ been 
examined repeatedly without diagnosis or 
relief. Both became acutely ill with high fever 
and typhoid-like states while their cases were 
being studied, one for eight, the other for 
twelve weeks. One young man developed what 
seemed to be perforation of the ulcer and 
peritonitis, but lacked abdominal rigidity, so 
he was spared unnecessary operation. The 
other patient just went on with chills, aches 
and fever for twelve wearisome, pain-racked 
weeks. Agglutination tests, tried on a hunch, 
were strongly positive. These young men con- 
tributed much to knowledge of the disease 
that was to benefit patients who came after 
them. They recovered from the acute phase 
of their illness, but then lapsed into the chronic 
phase with the same symptoms that had 


plagued them for years. Both ultimately 
recovered under vaccine treatment and have 
been well ever since. Their cases suggested 
that other patients with various ambulant 
illnesses might have a chronic brucellosis 
infection. 

Later, a young farmer’s wife came under 
observation because she had lost her baby in 
the third month of pregnancy and failed to 
regain her health. There were two subsequent 
miscarriages with unhealthy afterbirths, and 
then an inspiration came. Perhaps this woman 
was going through the same hopeless process 
as had her husband’s and neighbors’ cows. In 
1917 another physician had described repeated 
miscarriages in women on farms where cows 
had recently aborted, but without laboratory 
proof of the identical nature of the infection. 
This woman might have brucellosis without 
fever and perhaps she could be cured. Her 
blood agglutination test was strongly positive 
and the germ of brucellosis was cultured from 
her uterine discharge. Treatment with vaccine 
and pelvic diathermy restored her to perfect 
health, but she has waited for five years for a 
baby that has never come. 

Abortion in women is but one of the serious 
possibilities. How many women are sterile, 
how many premature and stillborn babies are 
deprived of their chance for life by this infec- 
tion cannot yet be estimated. 

Coexistence with other diseases may bring 
serious results. A farmer with slight tubercu- 
lar infection also had brucellosis. He was not 
very ill and early x-rays showed no lung 
involvement. Attacks and remissions alter- 
nated, and despite the best of specialized care 
within a year he was dead. Tubercle bacilli 
had run their most destructive course, aided 
and abetted by the undermining influence of 
brucellosis. 

The germ of brucellosis has been shown to 
cause infection in practically every tissue in 
the body. It may be the infecting organism in 
pyelitis, arthritis, meningitis, and even in mas- 
toiditis; it may complicate convalescence from 
measles or pneumonia to the confusion of the 
doctor and detriment of the patient. 

Happier outcomes may now become possi- 
ble. Good results have been reported from 
vaccine treatment, though not in all instances. 
A woman of middle age, surrounded all her 
life by the utmost comfort and protection, 
became ill near one of America’s great medi- 
cal centers. An abrupt, night attack of con- 
vulsions, fever and coma resulted only in 
a diagnosis of colitis. Three months later a 


second similar episode was nearly 
fatal. She rallied and sought the 
cause from the country’s leading 
doctors. She continued to be weak, 
pale, anemic and to have distressing 
abdominal symptoms, but no fur- 
ther diagnosis was made. Twenty- 
eight apparently sound teeth were 
found abscessed and removed, but 
recovery did not follow. Returning 
to her summer home, resigned to 
death, she was for the first time 
given the diagnostic tests for bru- 
cellosis. Vaccine brought improve- 
ment, and when her gallbladder was 
shown, under x-ray, to be infected, 
short wave diathermy was added. 
Recovery followed although there 
are still occasional mild recurrences 
of anemia, fatigue and distention, 
which yield to resumption of vac- 
cine. The germ is probably still 
with her, but her resistance has the 
upper hand. 

In the chronic form, the one 
symptom common to all patients is 
fatigue. Other signs and symptoms 
of this strange disease may occur 
alone or in any combination. A 
composite case history may _ serve 
to illustrate the chronic illness. 
The patient is most likely to be 
an adult resident of a rural com- 
munity, where raw milk has been 
consumed throughout his life. He 
may be a farmer or a farm laborer 
engaged in milking and _ general 
care of cows, a butcher or slaughter 
house employee, a veterinarian or 
laboratory worker. Not infrequently 
the patient is a city dweller and 
has never had raw milk except dur- 
ing summer months spent in the 
country. He may not recall ever 
having had raw milk or cream or 
having come in contact with cattle 
except for a single instance. Per- 
haps a soda fountain drink in some 
small community in the course of 
a motor trip may have been the 
only source of exposure, or cream 
in coffee at a resort hotel. 

His reason for consulting a phy- 
sician is that he does not feel well, 
that he has been losing weight and 
is tired for a part or all of each 
day. Backache, pain and lameness 
in joints and muscles have appeared 
and disappeared. His appetite is 
poor. Headache and mental con- 
fusion have worried and depressed 
him. Glasses have been fitted with 
no improvement. Skin eruptions, 
of several confusing types, have 
appeared at intervals, once closely 
resembling multiple patches of ery- 
sipelas. He has had cystitis and 
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has been told that there was pus 
in his urine at times and none at 
others. He has been constipated 
and has had gas and indigestion. 
Neuritis of various parts of the 
body has led to re-investigation of 
teeth and removal of one or more 
found to be infected or dead. Nose- 
bleeds have been an_ irregularly 
occurring source of annoyance. He 
has been examined at one or more 
of the leading clinics and has been 
assured that there is nothing seri- 
ously wrong, that he needs a change 
and rest. He has tried these meth- 
ods, as well as tonics, ultraviolet 
light, vitamins and many _ other 
things, with little or no effect. He 
is discouraged by his alternations 
of apparent improvement and re- 
lapse; his hopes have been raised 
and dashed repeatedly. Diseased 
tonsils have been removed, with no 
noticeable effect. He is worried 
about his lungs because he has 
heard that his tendency to tire, lose 
weight and sweat may be caused 
by tuberculosis or even by cancer. 
Low-grade afternoon temperature 
and moderate anemia have added 
to this worry, although he has no 
fever at times (if mouth tempera- 
ture is taken for less than 5 min- 
utes, a low-grade fever will be 
missed). His chest has been 
x-rayed, with no definite findings. 

In the background there may be 
a story of unexplained illness sev- 
eral years before with fever which 
was called influenza or paratyphoid 
or tuberculosis. Both he and his 
doctors have dismissed it as an un- 
related thing of the past. Or the 
present condition may have fol- 
lowed an actual influenza or pneu- 
monia, his failure to convalesce 
normally being the only indication 
that a latent brucellosis had flared 
up following the other illness. Or 
there may have been no history of 
any acute illness preceding the com- 
plaints which brought him to a 
physician, but just a story of the 
gradual onset of symptoms which 
were weakening him physically and 
mentally. 

The doctor who examined him is 
surprised that there can be so many 
complaints in a patient who is only 
slightly anemic and with no other 
physical findings. Small wonder, 
then, that brucellosis is so often 
wrongly diagnosed as neurasthenia, 
for it follows a textbook picture 
exactly. 

Doctors do not depend on a single 
test to diagnose or rule out tuber- 


culosis. Multiple sputum tests, re- 
peated x-rays, blood and skin tests, 
together with temperature records 
and careful physical examination 
must all be used. Similarly, not one 
but a combination of four labora- 
tory procedures may be necessary 
in patients suspected of brucellosis. 
The cooperation of the patient in 
the often long drawn out study of 
the symptoms and history necessary 
to rule out all other disease is an 
essential. 

The agglutination test, commonly 
considered sufficient alone for diag- 
nosis, is used to discover what 
proportion of defensive substance 
called agglutinins the blood has pro- 
duced to defend the body against 
this particular germ. Each of sev- 
eral germs produces its own spe- 
cific agglutinins in the blood. If 
that germ were not present, the 
agglutinins would not be there 
either. Agglutinins are easy to find, 
but culturing the germ of undulant 
fever from blood, body fluid or 
organs, while a sure test when posi- 
tive, is a long drawn out and 
technically complicated process, 
done only when essential. If posi- 
tive, the agglutination test proves 
the presence of infection against 
which the body is struggling, but 
agglutinins may never appear in 
some cases of brucellosis, even after 
weeks of illness. 

The skin test is made, like the 
tuberculin test for tuberculosis, by 
injecting a small quantity of vac- 
cine between the layers of the skin 
on the forearm. Reaction proves 
that the body is sensitive to the pro- 
tein of that particular germ, that 
it has at some time been infected, 
although the patient may have since 
recovered. A positive reaction may 
produce within a week anything 
from a small red lump to a sore 
which develops a_ scab, though 
strength of reaction does not neces- 
sarily indicate degree of infection. 

The fourth or opsonocytophagic 
test gets its rather impressive name 
from the tendency of certain white 
corpuscles, stimulated by another 
blood by-product called opsonins to 
phagocyte or surround and digest 
the live germs. A small amount 
of fresh blood combined with germs 
from a live culture under a micro- 
scope shows how well they are 
doing their job. White cells stuffed 
with germs show that the body is 
well able to defend itself, even 
when a positive skin test shows that 
it has been infected. White cells 


with languid appetites are poor pro- 
tectors and indicate a low opsonic 
index. The complexities of this test 
are almost too much even for the 
experts, for it is a perfect example 
of the fact that the practice of medi- 
cine is no foolproof affair, but a 
matter of continuously balancing 
theory, observation and deductive 
reasoning. 

Mortality in acute cases was for- 
merly about 2 per cent, but this 
has been greatly lowered by modern 
methods. Bed rest, nursing care 
and the use of one of the newly dis- 
covered “miracle drugs,” such as 
sulfanilamide, have been effective 
in stopping an acute attack or ac- 
complishing cure in an impressive 
number of cases. Modified vaccines, 
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blood transfusions, serums and arti- 
ficial fever are also used with suc- 
cess. In the chronic phase most 
authorities agree that vaccine treat- 
ment is best, although fever ther- 
apy may also be of great value. 

Until the medical profession and 
the public are aware of the serious- 
ness of this situation, preventive 
measures will continue to be in- 
adequate. One simple precaution 
which every one can observe is to 
be sure that all milk and milk prod- 
ucts he uses are pasteurized. No 
vague assurance that the herd has 
been tested should be enough. The 
test may have been for tubercu- 
losis, not for contagious abortion. 
Herds free of infection for years 
may suddenly develop infection. 


The label on the bottle from a re- 
liable dairy stating that the milk 
is pasteurized is the only safe 
guarantee. It has been conclusively 
shown that only a small percentage 
of vitamins are destroyed by pas- 
teurization and that digestibility, 
mineral content and caloric value 
are unimpaired. 

The following quotation from 
Public Health Reports, United 
States Public Health Service, ade- 
quately and authoritatively sums 
up the case for pasteurization: “If 
all milk were efficiently pasteurized 
or boiled before being consumed, 
there would be no brucellosis ex- 
cept in those occupational groups 
whose work brings them in contact 
with infected animals or infected 
carcasses.” 
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BRUCELLA ABORTUS IN MILK AND ITS 
RELATION TO UNDULANT FEVER 
C. Me Carpenter, Phe De 


(Diagnostic Laboratory, New York State Veterinary College, 
Cornell University, Ithaca, Ne ¥e) 


and 


M. J. King, M. De , \/ 


(Hegeman Memorial Research Laboratory, Metropolitan Life 
Insurance Company Sanatorium, Mt. McGregor, N. Y.) 


(Printed by the American Public Health Association 
New York, N. Y.) » 


The specific etiology of the undulant fever which 
occurs in North America, as well as its source, necessitates a 
most thorough study. There are 3 possiblo factors to be cone 
sidered-=8Br. molitonsis, Br. abortus of aah ted fe origin, and Br. 
enereyn of bovino origin. 


Br. molitensis, the infective auent of truco Malta 
‘fovor, should bo considorod first as a possible cause, sinco 
cases of this disoaso havo boon describod as occurring in the 
southorn Unitod Statos. Thoro is positivo ovidonco that goats 
in tho oxtromo South are infcctod with Br. molitonsis. Craig 
roportod tho first case of Malta fover in tho Unitod Statos in 
1905. Lator Gontry and Forenbaugh and Yount and Loonoy roportod 
Similar casos. Vory rocontly Watkins and Lake reviowed tho 
litoraturo on Malta fover in this country and havo roportoed 
additional casos. Tho duinger to man and to the dairy industry 
from the prosonco of this infcction ‘mst not bo undorostimatod 
by public hoalth officials and sanitary livo stock officors. 
Tho, timo to control molitonsis infoction is bofora it bocomos 
bk chen : 


Sovoral vdstteators bolicve that our cattle may now 
be infocted from this sourco and that bocauso of tho groat 
traffic in the dairy industry it has sproad to othor parts of 
tho country. Tho isolation of Br. molitonsis from ono bovino 
fotus colloctod at Gombrills, Md., by tho U. S. Buroau of 
fnimal Industry, has boon rcportod by Evans. Thoro is a possi- 
bility that cortain individuals may havo contractod tho disoaso 
from dairy products producod in tho South and distributed to 
othor parts of tho Unitod States. «nothcr suggostod sourco of 
Br. molitonsis in this country is its introduction from Europo 
with dairy products, principally choose mado from milk of shoop 
‘and. BE whore Malta fover oxists. 

A fow obsorvors roport that Br. abortus of porcino 
origin is tho causo of undulant fovor in Amcrica. Wo dosignato 
as of porcino origin a culture of Br. abortus isolatod diroctly 
from swino. It is difficult to dotormine whether abortion 
disoase sproads from cattlo to swine or from swino to cattlo. 
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Howovor, it may bo stated that rece er rae abortion in cattlo was 
doscribod many yoars bofore it was roportod in swino.. In gonoral 
it may bo stated that porcino strains of Br. abortus are more 
virulont for guinoca pigs than aro bovino strains. Yot thore is 
considerable ovidonce indicating that this hypothosis cannot 
always be accoptod. A study of tho virulonce of culturos of 
Br. abortus isolatod’ from various sourcos is always difficult 
because of the rapid chango in virulonco undor artificial 
cultivation which may bo duc to tho microaorophilic tondoncios 
of tho organism. Thoro is-no doubt that animal passago from 
one spocics to anothor or oven among animals of tho samo spocios 
offects a gradual change of virulocncoe 


Many of the culturos of Br. abortus isolatod 
from casos of undulant fovor in man are as infoctious for 
guinoa pigs as aro cortain porcino typos. McAlpino and Slanotz 
havo roportod that carbon dioxide causos a partial inhibition 
of tho growth of porcino and human strains while.tho growth 
of the bovino strains is stimulatod by it. Thoy stato furthor 
that tho humen and porcine culturos utilizo from 4 por cont 
to 18 por cont glucosc, incroaso tho non-protoin nitrogon and 
produco vory littlo froo ammonia, whilo thoso of bovino origin 

utilizo practically no glucoso, docroaso slightly tho none» 

. protein nitrogen and produco largo amounts of freo ammoniade 

.. Bocause of such similaritios betwoon tho human and swino 
‘cultures of Bre. abortus, tho infoction in: man has boon ascribed 

to tho lattor typo. Howovor, we havo rocontly rocovorod from 

mil ie ra) HL SURI of abortus that utilizos 12 por cent glucoso. 


ae in be fc SO instances, easos of. undulant fovor havo 
p ocd noe in moat inspectors or butchors who have boon in contact 


oe with .swino, but. possiblo contact with carcassos of cows that 


havo aborted or milk that might have containod tho infootion 
has not always boon considored. Without doubt a small porcont- 
ago of tho cases occurring in the United States may be traced 
Se the porcino strain as a result (of ~. ‘wound infoction. 


Some of tho bial eetoal charactors of tho bovino 
typo of Bre abortus have been discussed above in comparing it 
with that of porcino origin. -Sorologically tho 2 specios cane 
not bo difforontiated. Tho so-called typical bovino typo, 
according to Smith, will not produco abscoss formation of tho 
- Lymph nodos. and sploons of guinoa‘pigs whoroas tho majority 
of}. porcino strains will produce such losions. Olafson, howe 


- over, has observod that cortain strains of abortus isolatod 


from cattlo will produco abscoss formation of tho lymph nodos, 
sploons and livers of guinoa pigse Tho incidonce of abortion 
disoase in cattle and the virulonco of tho causativo agont are 
oxtromoly ‘varidblo in difforont hords.e Bre abortus is dis- 
chargod from the utorus and mammary gland, and at tho. timo of 
abortion. tho placohta and uterine oxudato are tooming with tho 
organisms. Tho infoction in tho utorus usually. disappears 
within a fow wooks aftor tho expulsion of tho fotus. -A largo 
percontage of cattle that abort show this infoction age the 
colostrum, but it may disappoar soon aftor tho normal milk is 
secreted. Howovor, 20 por cont to 80 por cont of this group 
continuo to harbor tho infoction in thoir manmary glands 


im oe 
throughout thoir lifotime and oliminato it with tho milk. It 
often happons that many hords that do not show clinical ovi- 
donce of tho discaso are infocted with Br. abortus. The hordse~ 
man will stato that tho animals aro froc from abortion but 
frequontly sovoral carriors can be dotectod by tho blood toste 


Br. abortus was first reportod in milk by Smith and 
Fabyan ‘and Schroodor and Cotton in 1912. Synco thoso obsorva- 
tions oxtonsivo studios have boon mado on tho provalonco of this 
organism in milk. Ono of tho most important contributions | 
was mado in 1918 by Evans whilo studying this problom. Sho 
domonstratod tho vory closo biological rolationship that oxists 
betwoon Bp. molitonsis and Br. cbortuse As a rulo, only a 
comparativoly fow (20-500) abortus organisms can bo cultivated 
from 1 c.c. of milk. It has boon obsorvod that softor milk has 
stood or has boon centrifuged tho groatost numbors of Br. 
abortus oro found in the croam contont of tho samplo, having 
boon carriod up with tho fat globules. Carpentor and Boak have 
found Br. Abortus to romain viable in croam from 8 to 10 days at 
ordinary rofrigorator tomporatures (8 dogroos-10 dogroos C.) 
and to livo in butter 142 days undor similar conditions whon 
tho buttor had boon mado from unpastourizod swoct croame 


In 1925 tho sonior author roportod 2 casos of un- 
dulant fovor in Cornoll Univorsity studonts at Ithaca, for which 
there could bo found no possiblo source of infoction oxcopt 
the raw milk that tho pationts had druhk.e aA caroful invosti-«- 
gation was mado of abortion disoaso in the hord supo.lying this 
milk. Tho mixcd milk was oxaminod for 50 days, and daily was 
found to bo infocted. a blood tost showod that 10 of 16 animals 
comprising tho hord. wore positivo and the injection of tho 
milk from thoso 10 into guinoa pigs showod 9 to bo discharging 
Br. abortus. Tho guinoa pigs bocamo omaciated and showod 
losions doscribod as typical of those produced by Bre abortus 
of porcine origin. fn opidomiological study of undiagnosed 
fovors in this community revealed thrit sovoral casos of a typhoide 
like disoaso had occurred on this samo milk route but no dofi-«~ 
nitc diagnoses had beon made previous to our examinations. The 
milk from a second small herd in this vicinity, consisting of 
5 cows, was carofully studiod because it. was suppliod to a 
univorsity instructor who has boon incapacitated with undulant 
fover for approximatoly 18 months. Tho mixod milk showod tho 
presence of abortus infoction for 7 of tho 13 days upon which 

oxaminations wero madce A history of tho herd rovoalod that 
1 of tho animals had abortod 2 ycars in succossion and hor siecsanl 
was heavily infoctod. Tho othor 2 cows wore normal. 


Wo havo thoroughly invostigatod 52 othor cases of 
undulant fovoer that havo boon diagnosed in our laboratorios, have 
studied tho historios and sourcos of infoction, and havo oxaminod 
tho milk consumod by thom in all but 6 instancos. Soevontoon.. 
cascs have occurred in Ithaca, N. Ye, sinco tho work on this 
discase was undertakon. Eloven of those wore univorsity students; 
3, housewivos; 1, ao high school studont; 2, univorsity in- 
structors, 1 of whom was a pactoriologist. Becauso of tho 
proximity of thoso cases to one of our laboratorios, wo havo 
had an excollont opportunity to make a thorough study of tho 
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discaso in this ‘ Stienaad Gy as woul as: of enon stevalonaé of Bre 
abortus in tho milk supply.: Carpontor. and. Bakor havo reportod 
tho rosults of tho oxaminations of 50:hords of cattlo that. wore 
supplying most of tho raw milk in this aroa. Thoy found that 
tho milk from 9; or 18 por cent, containod Br. abortuse 


It is vory intorosting to noto that, with tho. 
oxcoption of tho bactoriologist, @ho othor pationts woro ) 
porsistont drinkors of raw milk or crean.: “tho bactoriologist 
who had the disoaso had boon working with culturos of Bre - 
abortus of bovino origin.at this timo and had novor had in 
his laboratory, to his knowledgo, any porcino strains of Bre 
abortus or culturos of Br. molitonsis. Tho.historics of tho 
casos at Ithaca, N. Ye, showod that nono of thom had boon in 
contact with swino, cattlo or goats and tho only mmnor in 
which thoy could have acquirod tho infoction, in so far as wo 
ia dotormine, was from tho raw milk which thoy had drunke 


f study was mado of tho milk suppliod to a caso 
of undulant fevor reportod by Fishor and Garon of Oloan, N, Ye 
This caso was that of a young man living on a farm whoro 13 
cows wore kopte Twolvo of thoso animals wore positivo to tho 
blood tost for infectious abortion but only 1 was oliminating 
Br. abortus in hor milk. Tho milk from from this cow was 
saved for home uso and.drunk by this mane 


‘The milk from a Sole noar Marathon, N. Ye, whoso 
ownor was sufforing from undulant fover, was also oxaminod. 
Tho hord consisted of 10 cowse Tho agglutination tost on tho 
blood sorum of thoso animals showod 4 to bo dofinitoly infoctod 
and a fifth ono suspicious. Guinoa pigs injoctod with tho 
milk from thoso infoctod cows showod only 1 to bo oliminating 
Br. abortus at tho timo of oxamination. 


A survoy was mado of tho raw milk supply of 
Nowark, N. Y., whoro 4 casos of undulant fovor had. boon diag- 
nosod. Wo had an opportunity to: got blood samples from all 
tho cows supplying milk to this villago. Tho milk from ovory 
cow whoso sorum containod abortus agglutinins was oxaminod 
for Bre abortus by animal inoculation. Tho data showed that 
Br. abortus was prosont in tho mixod milk from-only 3 of 15 
herdse In studying tho historios of tho, 4 casos of undulant 
fovor it was found that tho mixcd milk from 2 of theso 3 infoctod 
dairios was boing suppliod to them. In those 2 hords 94 per 
cont and 65 por cent of tho animals woro positive to tho blood 
tost for infoctious abortion. Whon oxaminations wore mado of 
the milk from tho infocted cows in thoso 2 dairios showing 
evidenco of tho disoaso, 25 por cent and 36 por wt respoce 
tivoly woro discharging Br. abortus. 


i Lt Utica, Ne. Vig 4 casos qf undulant fovor 
eccuntad on one milk routo. Wo oxamined the blood scrum from 
o7 cows comprising this hord and found 12, or 32:84 por cont, 

of the animals to bo infoctod. Tho milk from tho cows was 
examinod with nogativo results. but only. 1/2 ounce was colloctod 
from cach animal, which amount wo considor insufficiont. Wo 
bolLovo, howovor, that could wo havo had 1/2 or 1 pint samplos, 
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which is tho customary amount tested, Br. abortus wuld havo 
beon founde Tho milk containod a high antibody content and wo 
have obsorved that in 95 por cont of such samples Br. abortus is 
prosont in comparativoly largo numbors. 


Approximatoly 90 por cent of ‘tho milk consumed in 
Syracuse, N. Ye, iS pastourizod and thorofore thoro should bo 
vory few casos of undulant fovor if milk is tho sourco of the 
infoction. Wo oxamined tho mixod milk from 2 dairics that woro 
distributing raw milk. Ono hord suppliod cortifiod milk whilo 
the second sold grade A raw. Br. abortus was rocovorod from 
both samplos. Tho total amount of milk from thoso 2 hords, 
howovor, comprisod only a vory small porcontago of tho milk sold 
in this city. 


Those findings correspond romarkably woll with tho 
rosults obtainod on 4,050 routino Wassormann samples colloctod 
by tho Bureau of Hoalth Laboratorios at Syracuso and tostod for 
abortus agglutinins by Carpontor and Chapman. Seven and throe- 
tonths por cont of tho sanplos containod thoso antibodiose A 
study of the historios of tho pationts with a positivo sorum 
showod that tho majority wore living outside tho city of Syra- 
cuso in snallor towns and villagos whore thoro was a raw milk 
supply. | 


Dr. King obsorvod a case of undulant fover at the 
Motropolitan Lifo Insuranco Company's sanatorium at Mt. McGrogor, 
Ne Ye This promptod an invostigation of abortion disocaso in 
tho sanatorium hord as woll as a routine oxamination of the 
sorum from all pationts and tho staff at this institution. Tho 
hord consisted at this timo of 150 cows. 4& blood tost of this 
group showod 82, or 54.6 por cont, of tho animals to bo infocted 
with Br. abortus. Tho milk from tho infoctoed animals was thon 
oxamined and 24, or 2942 per cont, of thom woro found to bo 
oliminnting tho organism. 


& routino tost on tho serum from tho 530 paticnts and 
staff showod 69, or 13 per cent, to have abortus agglutinins. 
Eight of these had shown definite symptoms of undulant fever. 
Many others had a history ‘of symptoms suggestive of the milder 
form of the disease. All of the patients had been drinking 
large amounts of the raw milk and cream from this herd. Because 
of these findings the infected cows were segregated and the milk 
from the cows discharging abortus was pasteurized. We then 
considered the milk supply to be free from living abortus in- 
fection. The routine serum oxaminations on 448 now pationts 
and employes was continued aftor the milk was supposedly 
abortus free. The results of these tests have shown only 6 
of the 448 to have a fow abortus agglutininse Tho 6 sorums 
produced only sodimentation of the antigon when the serum was 
diluted 1:15. At tho time wo obsorved those 6 serums wo dis-~ 
covorod that 1 cow, whoso milk had beon nogative ropoatodly, 
bogan to dischargo Br. abortus aftor a normal gostation poriod. 
Unknowingly. hor infoctod milk was mixod with tho raw abortus-~ 
froo milk for approximatcly 6 weoks boforo it was dotoctod. Tho 
examination of sorums from approximatoly 100 pationts for a pore 
iod of 3 months sinco tho pastourization of hor milk has givon 
nogative rosults. 
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Nono of tho individuals in tho nogativo group of 
tho first 550 tested has shown abortus agglutinins sinco tho 
olimination of Br. abortus in tho milk. Bocauso 44.9 por cont 
of the pationts at tho Motropolitan Lifo Insurance Company 
Sanatorium with sorum containing abortus agglutinins wero 
diagnosod as tuborculous, it occurrod to us that tho aggluti-e 
nation of tho abortus antigon might be duo to agglutinins 
produced by tho tubdérclo bacillus. Therofore we decided to 
mako furthor obsorvations on the sorum from pationts in various 
tuborculosis sanatoriums whero in somo tho milk supply was 
pastourizod and in others raw milk containing Br. abortus was 
usode 


Blood was colloctod from 42 pationts at tho 
Saratoga County Sanatorium and oxaminod for abortus agglutinins. 
Two of thoso scrums showod abortus antibodios. An oxamination 
of the blood sorum from 12 cows supplying milk to this sana- 
torium showod that 3, or 25 por cont, wore infected with Br. 
abortus. Guinea pigs injoctod with tho milk from tho ontiro 
group showod nono of tho animals to bo discharging Br. abortus 
at the timo tho oxamination was mado. 


Through tho cooporation of Dr. Goorge Bigolow, 
Commissioner of Health of Massachusotts, and with laboratory 
facilitios offorod to Dr. King by Dr. Hans Zinssor of tho . 
Harvard Mcdical School, the sorums from 690 pationts in 3 
stato sanatoriums in Massachusotts woro oxaminod for abortus 
agglutinins. Not a singlo sorum showod agglutinins for this 
organisme Tho milk supply for cach of thoso institutions is 
ecarofully pastourizod. 


To obtain data on tho amount of Br. abortus 
infoction in milk in a comparativoly largo torritory, a survoy 
of tho raw milk supply of 3 countios in contral Now York was 
mado. Tho territory includod 67 towns and villages, 2 citios 
with an approximate population of 20,000, and 1 city of 200,000. 
Samplos from 122 distributors wore collected, which roprosontoed 
approximatoly 95 por cont of tho raw milk piss and consumed 
in this aroa. 


Guinea pigs wero injoctod with 2 cece of tho 
mixed cream and sodiment aftor a 500 cece samplo had boon 
contrifuged at high spood for 15 minutos. Tho guinoa pigs 
wore autopsiod from 25 se 355 days aftor injoction and oxaminod 
for losions of abortion disoasce. Tho sploons woro culturod 
for evidence of Br. abortus infection. Twonty-fivo, or 20.4 
por cont, of tho samplos showod tho prosonco of this infoctione 
Tho milk sorum from oach samplo was oxaminod for abortus age 
glutinins and 18 of tho samplos showod thoso antibod@ios. Tho 
biological charactors of tho various strains isolated aro boing 
studiod to dotormino whothor any of tho cultures may bo Bre 
molitensis rathor than Br. abortus. Their virulonco for 
guinoa pigs is boing dotorminod as well as thoir biochomical 
activitios. Wo havo obsorved a marked difforence from tho 
typical bovine strain of Bre abortus in 3 of tho culturos 
recovered, which grow roadily on slantod nutriont agar in un- 
soaled tubos. 
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DISCUSSION 


- - A -roviow of the publishod caso roports of undulant 
fovor in tho Unitod:. States and of our. own casos gives a total 
of 155 which havo boon diagnosed as. definitoly duo to Br, abor- 
tuse Fifty-two casos have boon reported as Malta fovor causod 
by Br. molitonsis infoction, although in some instances vory 
moagor information coneornming tho bactoriology of tho casos is 
givon and in our opinion such a diagnosis is somotimos quostion~ 
abloe Tho first reportod case of undulant fovor was that of 
Koofor in 1924, and tho groat increase in ‘tho numbor of roportod 
casos during a poriod of 4 yoars omphasizos the importance of 
this disoaso as a public health problom. A rocont opidomiologi- 
cal roport from the Hoalth Section of tho Leaguo of Nations has 
called attention to the prevalence of the disease in Europe, 
particularly in those countries where Malta fever does not occur. 
Undulant fever became a reportable disease in Denmark in 1927. 
During the first 3 months of 1928, 62 cases of wndulant fever 
were diagnosed in that country. Last year in a discussion on 
Br. abortus infection in man, Prof. Bernard Bang of Copenhagen 
stated that this was not suspected in Denmark until reports of 
the diseaso came from Amorica. 


Am analysis of the possible sources of the infection 
of the reported cases gives evidence of the danger of raw milk 
containing Br. abortuse One hundred and nino of the 155 cases 
have a history of drinking various amounts of raw milk from 
which, in the majority of instancos, Br. abortus was isolated. 
In 55 cases no information was obtained as to whether or not 
the patients had been drinking raw milk. Only 7 of the cases 
of undulant fever had been directly in contact with swine or 
had boon on farms whoro abortion disease in swine had occurred. 
Four laboratory infections with Br. abortus havo boon roportod. 


; It would seom that if tho porcine strain of Br. abor- 
tus in man is largely rosponsiblo for undulant foevor in the 
United States, there would bo more evidonco of a closor relation~ 
ship botwoon this disoaso and abortion in swino. Of course it 
may be arguod that tho infection in swine has boon transmitted 

to cattlo. Somo oxporimonts havo bcon reported indicating that 
tho bovino typo is not pathogenic for swino and that tho porcine 
type is.not pathogonic for cattlo. Howovor, by tho injection of 
a limited numbor of cattlo with porcine cultures, wo have domon- 
stratod that porcine strains roadily infoct tho cattlo and 

become ostablishod in tho mammary gland. In Now York Stato tho 
incidenco of undulant fovor is approximatoly tho samo as in othor 
soctions of tho Unitod States but porcino abortion is compara- 
tivoly raro. In so far as wo can ascortain, only 1 culturo of 
Br. abortus has beon isolatod from a porcinc fotus during tho 
last 10 yoars. Inasmuch as the data show that about 20 por cent 
of tho samplos of raw milk from a comparatively largo torritory 
aro infectod with Bang's bacillus, it cannot. bo supposod that 
all of thoso culturos have tho samo virulondéo. 


Our study of tho disoaso shows cloarly that Br. abor- 
tus is only slightly pathogenic for man and it must bo that 
only the most virulont strains in milk are of danger to him. It 
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may bo that an accumulativo infoction in the tonsils, lymph’ 
nodes or othor tissuos is necessary, and at some timo when 

tho individual is fatiguod, convaloscing.or sufforing from 
somo othor disoaso, Br. abortus may invado tho blood stroan, | 
causing tho disoaso or sctting up an intorcurront infoction. 
‘Wo know of only 2 casos of undulant fovor in children under 

6 yoars of ago, the majority of cases occurring botwoon tho | 
yoars 15 to 45. Tho fact that childron are not so suscoptible 
as adults cannot bo oxplainod at this timo bocauso echildron 
consistently drink more milk than adults. Howovor, when 
ealvos aro fod infoctod milk wo havo found that as a rulo 

tho organism will not romain pormanontly in thoir tissuos 
after the sourco of infoction has boon romoved. 


2 | Floischner and Moyor havo shown that agglutinins 
aro dovoloped in tho blood soruwna of monkoys following tho 
intravonous injection of culturos of Br. abortus isolated from 
milk and that lator tho organism may be recovoerod from the 
Sploon, lymph nodos, livor and kidneys. This was ‘also accom- 
plishod by fooding monkoys broad and carrots upon which bovino 
culturos of Bre abortus had beon sproad. Whon such oxpori- 
montal animals woro fod tho milk from a goat infoctod with 
Br. abortus, tho samo results wore obtainod. Unpublishod 
work by King, on fooding monkeys bovino culturos isolatod 
from milk, shows tho invasivonoss of tho organism from tho. 
gastrointostinal tract. That a markod difforonce oxists among 
such cultures is indicatod by the fact that 2 of 13 failod to 
produco any ovidonco of infection. Sych data lead us to 
boliove that tho organism can invado a normal mucous mombrano 
and gain entrance to the circulating blood. Sinco approxi- 
matoly 7 por cont of tho routine Wassormann samplos showed 
abortus agglutinins, wo bolievo that this suggosts a greator 
incidonco of tho invasion of Br. abortus in man’ than caso 
roports at presont Indicato. Tho prosonco of spotific agglu- 
tinins is ovidontly a rosult of an activo infoction instedd of 
a passivo absorption of such antibodios from drinking milk 
containing them. In foeding oxporimonts that havo boon con- 
ducted with adults drinking pasteurized milk with a'sorum . 
titer of from 1:400 to 1:1,200 wo havo failed to find agglu- 
tinins in their blood sorum following tho consumption of a 


litor of such milk daily, for a poriod of 10 days. Undoubtedly .. 


some agglutinins from the milk sorum are absorbod, but because 
of the groat dilution factor duo to tho amount of blood itn 
tho tissues thoy cannot bo domonstratode Wo raroly find tho 
mixed milk from 1 hord or from soveral to have a sorum‘titor 
groater than 1:45.. Woe havo observed, howevor, that whon milk 
from.an individual cow has’ a sorunm titor. groator than 1:45, Br. 
abortus can usually bo isolated from it.. 


Studics of tho thormal death point of Br. abortus 
in milk show that our prosont mothods of pastourization aro ~ 
offoctive. In no instanco havo cases of wmdulant fevor 
dovolopod from a pastourizod milk supply, with tho oxcoption 
of 2 cases that cloarly socomed to bo duo to a wound infection 
resulting from contact with swino and a third caso of a 
votorinarian who had manually romovod the placonta from a 
cow that had aborted and diod lator from mectritis. 
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From the data submitted we believe that milk is the 
logical source of Br. abortus infection in man. Whether the 
origin of the strains that are pathogenic for man are from 
cattle or swine we are unable to state at this time. There 
seems to be no reason why cattle cannot become infected with 
the swine strains if the two species are in close contact with 
each others. However, in New York State we havo failed to 
observe porcine abortion though our observations and inquiries 
have been extensive. 


CONCLUSIONS 


An examination for Br. abortus has been made of the 
milk supplied to several communities whore casos of undulant 
fover have occurred, as well as of that drunk by individuals 
suffering from tho disoaso. Tho rosults have shown that the 
milk containod comparatively largo numbers of tho organisms 
and was producod by hords oxtonsivoly infoctod with Br. abortus. 


An oxamination or tho serum from 530 individuals known 
to have drunk raw milk containing living Br. abortus from a 
singlo hord in which 54.6 por cont of tho animals woro infocted, 
showed 13 per cent to contain agglutinins spocific for this 
organism. Eight from this group wore showing dofinito symptoms 
of undulant fovor sat tho timo tho oxaminations woro made, while 
othors gave a history of symptoms suggostivo of tho disoaso. 
Tho sorums from a group of 690 individuals known to havo drunk 
raw milk froo from abortus infoction or milk carefully pastour- 
ized havo shown no agglutinins, nor havo any casos of undulant 
fovor occurrod in tho groupe 


A survoy of tho raw milk suppliod to 67 towns, 2 
small citios and 1 city of 200,000 showod tho prosoncoe of Br. 
abortus in 20.4 por cent of tho samplos oxaminod. 


A reviow of 155 caso roports of undulant fovor duo 
to Br. abortus showed that 109, or 70.35 por cont, had boon 
drinking raw milk which in tho majority of casos was provod 
to be infoctod with Br. abortus. No information concorning 
tho sourco of tho disoaso could bo obtainod in 35, or 22.6 por 
cont, of tho cases; 7, or 4.5 por cont, had oithor boon diroctly 
in contact with swino or had lived on farms whoro porcine abor- 
tions had occurred; 4, or 2.6 por cont, wero considorod to bo 
laboratory infoction. 


Evidonco has boon submittod that suggosts raw milk, 
unpastourizod cream, or buttor mado from unpastourizod swoot 
crcam, to bo tho sourco of undulant fovor in tho Unitod Statos. 
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BRUCELLOSIS IN AND AROUND VANCOUVER 
C. E. Dolman and Vivionno G. Hudson 
- Division of Laboratorios, Provincial Board of Health 
Vancouvor, BsC. 
(Reprintod from Tho Canadian Public Health Journal, May, 1938) 


Tho votorinarians and dairy farmors of tho lowor 
maini and of British Columbia concur in acknowledging that bovino 
contagious abortion is vory prevalont throughout the Frasor 
River valloy, the sole source of tho fluid milk supply for 
Vancouvor and tho noighbouring municipalitios. Unfortunatoly 
no authoritative survoys of tho incidonco of tho discase among 
local hords have been rocorded, nor is ‘it possible to: stato 
whothor tho situation is improving or othorwiso. But tho 
‘stringont regulations enforced at tho intornational border, 
whoroby Bang reactors (or cattle showing blood scrum agglutinins 
against a Brucella suspension) aro forbiddon ontry into. the 
wostorn States, must tend to an accumulation of infoctod cattle 
on this sido of the bordor. 


In view of this situation, and of tho! then apparently 
incroasing porcontago of raw milk distributcd in Vancouvor, a 
survoy was begun two yoars ago in this laboratory of the 
Brucolla agglutinin titro of tho whoy in raw milk samplos 
brought in by sanitary inspoctors for .bactorial plato counts. 
Moroovor, for tho past six yoars, all blood spocimens sont 
to the Provincial Board of Hoalth Laboratories in Vancouvor 
for Widal tests havo boon oxamined for tho prosonce of Brucolla 
agglutinins. In this communication tho rosults of these two 
survoys will boa rocorded and thoir significanco discussod and 
illustrated by reforcncs to the main clinical, aotiological, 
and bactoriological foatures of a group of 15 rocont casos of 
soverc undulant fovor occurring in or near Vancouvor. 


Jordan (1), Johns, Campbell, and Tonnant (2), Hall 
and Loarmouth (3), and othors have reportod thoir laboratory 
and clinical findings among rolatively small groups of in- 
stitutionalized pationts known to havo beon oxposod to a Brue 
eclla-infoctod milk supply. But wo havo found no rocord of any 
invostigation in Canada comparablo, in rospoct of tho numbors 
and typos of spocimons involvod, to that which forms tho sube 
joct. of this roport. 


BRUCELLA AGGLUTININS IN WHEY FROM RAW»MILK S AMPLES 


In partial fulfilment of tho regulations governing the 

bactorial standards of raw milk purvoyod within the city, tho 

_ Provincial Laboratoriocs porform tho coliaorogonos tost, and 
.total colony counts, on samplos socurod by sanitary inspoctors 
at loast once monthly from cach of tho 55 licensed rawemilk 
distributors in Vancouvor. A portion of every sample thus 
received has. beon treated with ronnot according to Torroy's 
mothod (after tho croam layor formed on overnight standing has 
boen pipettod off) and tho Brucolla agglutinin titre of tho 
whoy doterminod as follows: 
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Tho antigon uscd was an 0.5 por conte phono- 
lized salino susponsion (standardizod to the equivalont of 
MacFarland No. 2) of four strains of Br. abortus, one strain 
of which came sevoral yoars ago from the Ontario Dopartmont 
of Hoalth Laboratorios, whilo “the othor. three wore obtained 
from Dr. Huddloson about two yoars agoe All four strains 
had become adapted to growth in ordinary atmosphoros on 
Huddlesonts livor infusion agar, but conformed in all othor 
rospocts, including thoir suscoptibility to various anilino 
dyos, to tho gonorally acceptod criteria for Br.. abortuse 
Susponsions propared thorofrom showed no tondoncy to non- 
spocific agglutination. A somi-dilution-sories’ of 02.5 cce 
volumos of whoy, oxtonding ovor a range from 1:12.5 to 1:100, 
was distributod into agglutination tubes. To cach tube 
0.5 cc. of antigcn was addod, thus giving a rango from 1:25 
to 1:200 of whoy in the final mixtures. Tubos wore incubatod 
at 37 degroos C. for 48 hours, and read after standing an 
additional 24 hours at room tomporaturo. No inhibitory zones 
wore notod in this survey of whey agglutinins. Readings 
wore classifiod as follows: 


i. No agglutination, or only slight, 
re Se Dot ay com ikch oem, orhieb bb ocd hak bee B ««. Nogativo 
li. Partial agglutination in 1:25, with 
Slight agglutination up to 1:50. Doubtful 
iii. Complete agglutination in 1:25 only 4+ 
iv. Complete agglutination up to 1:50... 4é 
v. Complete agglutination up to 1:100- $+4 
vi. Complete agglutination to 1:!200-or 
hb GAD a bese oe bie gible cles be ck 60s oes CR $$$} 


From March, 1936, to March, 1938, inclusive, a 
total of 1,296 separate raw milk samples was received and 
examined for Brucella agglutinins by the method described. 

Of this total, 704 samples (54.3 per cent.) showed complete 
agglutination in one or more tubes of the range adopted; while 
a further 168 (13 per cent.) gave a doubtful reading. Thus 
less than 33 per cent. of samples were completely negative 

for Brucella agglutinins. Submitting results on the 704 
positive samples to further analysis, 186 (26.4 per cent. of | 
the positive group) gave a # readings; 275 (39.0 per cent.) 
gave #4; 173 (24.6 per cent.) gave $$$; and 70 (10 per cent.) 
gave tebe Rida sein 


When ee results arc analyzed diveerating to 
dairies, they assume a yet more serious potontial significance. 
In table I the raw milk dairies of Vancouvor have been classi-«~ 
fied in three categories according to the types of result 
given by their respective samples. Category 1 includes 9 
dairios, among whose 213 samples no negative specimen was ~ 
found. Category 3, on the other hand, covoring dairios 
which yieldod no positive spocimens, includes only 60 samples 
from 3 dairios. Catogory 2, into which foll roughly four- 
fifths of the dairies and thoir specimens, shows a groat 
prepondorance of positive and doubtful results. 
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We would emphasize ‘that the foregoing findings relate 
to bottled: milk samples, taken as sold, and therefore containing 
the pooled milk of several cows. In a few instances we have 
had the opportunity of detormining the offect of pooling upon 
the agglutinin titro of tho composite samplo. 


For oxamplo, among 21 samples of bottled milk roeccivod 
at monthly intorvals from dairy A, Vancouver, the result was 
never nogative; was doubtful on threo occasions; # on six 
occasions; ## on clovon occasions; and 4 onco. On no occasion 
was a 4444 roading (complote agglutination in 1:200 or ovor) 
obtainod. Howovor, whon an opportunity camo to oxamine milk 
samples from 29 individual cows in this dairy's hord, the find« 
ings woro as follows: ninotcon samples gavo a nogative rosult; 
four samples gave a # rosult; one gavo a +#; ono gave a $F4; 
and four samplos gavo a #444 rosult. Among this last group 
of four, tho limiting titro proved to bo 1:200 in ono samplo, 
1:400 in anothor, and 1:800 in tho two romaining samplos. From 
cach of the two lattor samplos, Br. abortus was isolated on 
Huddloson's livor-infusion gontian-violot agar (4). 


TABLE I 


BRUCELLA AGGLUTININS IN RAW-MILK SAMPLES FROM DAIRIES DISTRIBUTING IN 
VANCOUVER (MARCH 1936=MARCH 1937) 


Noe Total No. 
Category of Dairies of Tests Positive Doubtful Negative 
l. 9 e124 0 
2e 43 1,023 365 
36 3 60 59 
Totals = 1,296 424 
NS IS an 
Neg. = no agglutination, or only D. = partial agglutination in 
slight, in 1:25 whey £325, “with slight in, 1:50. 
+ = complete agglutination in +++ = complete agglutination in 
25. 1:100. 
++ = complete agglutination in +++4+ = complete agglutination in 
1:50. 1:200. 


The agglutination reactions givon by tho monthly 
pooled samplos from cach dairy are listed on charts in tho 
laboratory. Not infroquently, theso charts havo shown a suddon 
markod chango in the whoy agglutinin titro of a givon horde. 
Such changos, as is ovident from the following oxamplos, may 
be of considorablo public health significanco. 


pe 
TABLE IY 


INFLUENCE OF ONE INFECTED COW UPON AGGLUTINATION REACTIONS OF POOLED 
| MILK SAMPLES i 


Dates of tests — 


early in February 


on pooled: Total No. of ~ : ae Bie 
' samples monthly tests +444 444 44 4 D. Neg. Comments 
Mar. 1936—- | : | ) 
Jane 1937 LE 3 eee 
Feb. 1937— 
ing 19397 - Pi oe 0 Cow "X" removed from herd 


Sept. 1937= 


Nove 1937 3 0 Cow "X" returned to herd 


early in September 


Neg. w no agglutination, or only Dd. zs partial agglutination in 
slight, in 1:25 whey 1:25, with slight in 1:50. 
4 = complete agglutination in +44 = pe he agglutination in 
ey +P he es 12100. 
4+ = complete agglutination in +444 = complete agglutination in 


1:50. 1:200. 


_For oxamplo, dairy B, Vancouvor, ovor tho fivoe 
months! poriod April-August, 1936, yioldod threo nogativo and 
two doubtful samplos of poolod milk. Tho laboratory findings 
then suddenly changed. From Soptombor, 1956-Novombor, 1937, 
no nogativoe or doubtful samplos wero rocoivoed; but of a total 
of 14 monthly pooled samples, six gave 4 + rosult; six gavo a 
44; and two gavo o $$# rosult. Throo months aftor our labora} 
tory findings had so markodly changod, pationt no. 3 in our 
sorics, who rocoivod his milk supply from this dairy, foll 
i111 and took to bod. Shortly aftorwards wo roadily isolatod 
Br. abortus, not only by blood culture from this patient, but 
also from 4 composito milk samplo from this dairy. Incidontally 
tho particular samplo of-milk from which Br. abortus was grown, 
showed only a $# agglutination roaction (isc. comploto age 
glutination up to Ti5¢ hoy dilution). 


Dairy C, Vancouvor, also provides an instructive 
oxamplo. Tho herd contained 9 cows. Tho agglutinin reactions 
of monthly pooled milk samplos are shown in tablo II. In 
Fobruary, cow X, with a history of provious abortion, boing 
about to calve again, was sogrogatod. In tho ensuing sevon 
months, during which tho milk from cow X was not includod in 
the pooled milk, hord samples (which had proviously boon 
always positive) gave oithor negativo or doubtful roactions. 
Mcanwhilo, Br. abortus was isolatod on four soparato monthly 
occasions from tho milk of cow X. Tho agglutination titro of 
its colostrum was as high as 1:25,600, and Br. abortus was 
grown thorcfrom; but tho titro of its milk subsoquontly rangod 
botwocn 1:800 and 1:1,600 ovor a poriod of cight months, 
irrospoctivo of whothor or not Bre abortus was isolatod. 

Aftor only one or two succossive monthly milk samples had 
had proved nogative on culture, cow X was roturnod to tho 
hord. The inclusion of its milk in tho noxt throc poolod 
samplos is cloarly shown by thoir agglutination roactions. 


waite. 

On one occasion, undulant fovor in a dairy farmor's 
wifo (pationt no. 4 in our serios) affordod an opportunity: of 
porforming parallol agglutination tests wpon the blood scrum 
and whey of individual cows in tho hord. The results are shown 
in tablo III. With only ono exception, tho blood sorum titros 
proved highor than thoso of the corresponding whey specimons. 
Despito the agglutination titro of tho whoy being only 1:50, 
Bre abortus was isolated from. the milk of cow noe Se 


TABLE III ei spotted 14. Hn 
COMPARISON OF AGGLUTININ TITRES IN BLOOD SERUM AND IN WHEY FROM 
INDIVIDUAL COWS OF AN INFECTED HERD 
(Dairy C., Abbotsford) 


Blood serum: 


Cow No. | agglutination complete to 


Whey: 
agglutination complete to 


4 1;:100 Negative 
5 i 1:1600 Specimen unsatisfactory 
6 1:5000 Z% 
8 1:1200 1250" 
9 | 1:50 Negative 
10 ' 1:400 1:500 
11 1:200 1:200 
12 1:25 Negative 
13 1:200 Negative 
17 | 1:400 1:200 
1-3, 7,14—16 Negative Negative 


Negative==no agglutination detectable in 1:25 dilution. 
"N.eBeeeBr. abortus isolated from milk of cow no. 8. 


BRUCELLA AGGLUTININS IN HUMAN BLOOD SERUM SAMPLES 


Blood serum samples: sent to these laboratories for. 
Widal tosts during the past six years from some 5,420 porsons 
have beon routinely tested for Brucella agglutinins. The ro- 
sults obtainod with one group of 5,068 spocimens, sent in by 
physicians of Vancouver end adjaccnt municipalities, are set 
forth in teblo IV. 


In connection with these results, a minor complication 
erisos from the fact that lack of facilitics prevonted, until 
August, 1936, roplacement of the rapid microscopic method of An 
performing the Brucclla egglutination tcst by the more satisface # 
tory macroscopic method similar to that eclrcady described for tho 
whey test. Complete macroscopic agglutination in a serum dilu- 
tion cf 1:20 or highor was thercafter termed 2 positive result, 
whereas previously definite microscopic agglutination in a serum 
dilution of 1:120 or higher had beon reported as positive. A 
serics of parallel titrations on a number of specimens verified’ 
the general validity of adopting a 6:1 ratio of sonsitivity as 
between the two methods; but the microscopic method proved 
rather inconsistcnt, and often gave titres more noarly approxi- 
mating those obtained on the same specimen by the macroscopic 
method. 
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TABLE IV 
BRUCELLA AGGLUTININS IN HUMAN BLOOD SERA FROM RESIDENTS OF VANCOUVER 
AND ADJACENT DISTRICTS 


Total nos. of | Nose positive for | Per cent. positive 
Year Specimens tested | Brucella agglutinins for Brucella agglutinins. 
een epee tee tenn ent sen enero 5s hansen e neon nnn| enrees ere seh np tne ere Sn cre esses 


1932 376 10 207 
1943 427 11 255 
1934 428 | 18 4.2 
1935 725 66 9e1 
1936 1,209 41 3.4 
1937 1,538 68 4.4 
1938 (3mo.) 365 14 3.8 
a ee neta ate et ee er . . . . 
Total 5,068 ee 228 ae 4.5 
Sporerenha cinerea Sons eR FES enn teeny eenest pemereen ee ansngreeererepenereneneneerrree ee eee 


To Aug. 1936, positive = definite microscopic agglutination to 1:120 dilution 
of serum or higher, 

Subsequently, positive = complete macroscopic agglutination to 1:20 dilution 
of serum or-higher. 


eas Over the whole six-yecr period, tho incidence of 
positive sdmples among o totel of over 5,000 scra tested, was 
4.5 per cent. Very few of these specimens were sent in under 
a provisional diagnosis of bruccllosis, and wo have no infor- 
mation regcrding the clinical signs and symptoms from which 
the majority of the 228 porsons with positive scra may have 
beon sufforing. Howover, tho further analysis of their limit- 
ing agglutination titres, mado in table V, suggests that about 
42 of this group probably had on acute attack of bruccllosis at 
the timo; while at least 64 must have had a fairly recent 
attack of bruccllosis. 


 PABLE V 


LIMITING BRUCELLA AGGLUTININ TITRES OF 228 POSITIVE HUMAN SERA 
Titre limits for complete No. of specimens 
macroscropio ‘aggivtinationsa =. si positive 
Te MOA ne i uiume! Se daa SEM GLI auc ane cL GhC PoE ee CR 

1:20 or higher 228 

1:40 . : 147 

1:80 Me ee 101 

1:200. ’ 4 64 

1:500 i é 48 

1:1,000 ' x 42 

1:2,000 i 4 21 

1:5,000 , " 7 

24:20 )000--:* , 3 

2220 GIO 0.8 " 1 


Note: Where a microscopic test was actually done on the specimen, 
the titre then shown by the serum has been divided by six, to ensure a 
conservative macroscopic equivalent being assigned to it (cf. text). 


Of the group of 5,068 specimens, over 90 per cent. 
arc known to have come from paticnts living in or immediate ly 
adjacent to Vancouver. The results shown by this group may be 
contrasted with thasc given by a group of 352 specimens ro-— 
coived from omployees of a logging camp and from residents of 
a paper=pulp-company town, living remote from Vancouver and 
its milk supply. In this group, only 2 specimens, or 0.57 


-. sequently changed to rheumatic fovor, scptic arthritis, para-. 


-ice 


por cent., were positive, and gave complcto agglutination in 
serum dilutions no higher than 1:40 and 1:80 respoctivoly. Al- 
though there is admittcdly a marked difference in tho size of 
the two groups of scra undor considoration, the smallor group 
includes a sufficiently large numbor for tho contrast in find- 
ings to be deomod statistically significant. Tho incidonce of 
Brucclla agglutinins in the scra of the Vancouvor group is © 
roughly cightefold that in the other group. 


ACUTE BRUCELLOSIS ATTRIBUTABLE TO RAY=MILK CONSUMPTION 


No attempt was mado to traco the clinical history of 
cvery paticnt with a positive scrum in the above groups, but in 
recent months we have telephoned to all city physicians sending 
in specimens which gave complcts agglutination in scrum dilutions 
of 1:1,000 or highcr. With tho ready co-opcration of tho physi- 
cians concorned, fiftcon cases of undoubted acute brucellosis 
‘havo thus a1 diagnosed on both laboratory and clinical groundse 


In every caso, the cevidonce has pointcd to raw-milk consumption 
as tho primary actiological factor. 


CLINICAL FINDINGS 


Tho characteristic symptomatology of acuto brucclilosis 
has beon too woll recorded in tho litorature to noed further 
claboration. But a striking uniformity of clinical signs and 
symptoms was shown by our group, dospite fhe age range being 
from 14 to 66 yearse Elcecvon pationts wore male and four fomalo. 
Goncral woakness and depression, with fever lasting from sevoral 
days to'& fow wocks at a level of 103 degrees F. or. even higher, 
and essociatod with arénehing night 3woats, muscle and joint. 
pains, and headache, wero typical of the onsct. Six paticnts 
in the group had an acute sore throat in tho early stages of 
the discasc, and in this connoction it. is of intorest to note 
that Poilma and Pickens (5), and Carpenter and Boak (6) reported 
the isolation of Br. abortus from tonsils. A lcucoponia (total 
W.B.C. 4,000 to 6,000 por cum.), with a rclative lymphocytosis 
(38 to 63 per cont. ),.Was prescnt.throughout.the acuts phase 
of the discase in every patient tested. Splcnic cnlargement 
was not a conspicuous feature, but. a big loss in weight wes 
charactoristic. Threo of the new convalescent patients show 
respectively the following nourological or. psychologica 
soquclac: partial deafnoss and ataxia; intormittent paralysis 
of an. arm with migrainc-like headaches; and merkcd emotional 
| depression. In almost cvery case the original diagnosis. was 
influcnza. In four of the patients, this diagnosis was. sub- 


typhoid -fever-and-appéendicitis,- respectively. --Whon tho fever 

. persisted; 6r-réeturncd aftér—a--bridf remission, the diagnosis 
for the rest of the group .was..changod to pyrexia of unknown 
origin. In only one instanco had tho doctor cither | enquirod 
into the milk supply, or mado a provisional diagnosis. of undue . 
land fevor, prior to our laboratory roports on. the Brucella. 
agglutinin titre of the, paticnt!s. scrum. 


areal TABLE VI 
LABORATORY FINDINGS IN 15 


i Agglutination Titre 
of first specimen 


Patient i Sex Results of Blood 


| Age 


Now |; received Culture 
AG — Ee aaa) Re L as: Baa EE Bien Ca ee aie os on me eed 
abe a) ae 1:10,000 4 positive speci- 
| mens at 2, 5, 8 
;and 12 weeks 
hie | 368 rg a UE MO : 2 positive speci- 


mens at Land 3 
weeks 


et 


. Pie 


HUMAN CASES OF ACUTE BRUCELLOSIS 


t 


Comments 


Drank raw milk for 9 
months prior to onset 
Fair recovery with 
neurological compli- 
cations after’ six 
months’ illness. 
Drank raw milk for 
seven months prior to 


onset. Good recovery 
after 7 months! ill= 
ness. 


-_ Sa apiarsaiccsoatpins — 


4 positive speci= |Br,. abortus isolated 
mens: concurrently| from his milk supply. 
and at 4, 9 and 18! Unable to work for 1 


‘weeks 


| 4 


‘One negative 
‘specimen at 1 
iweek 

! 

t 


; 


| iand 41 weeks 
eR a 9 = a a a 


‘mens atl, 2, 7 
land 38 weeks 


‘tained 


RO SR. 
1:3200 "4 negative speci= 
mens at 4 days 


imen at 1 week 


"6 positive Speci= 


21200 
imens: conourrently 
land at diy Dy Fs 


26 


Ms 
‘4 negative speci= 


een ce fe 


1:2560 ‘2 positive speoi- 
Imens at 5 days and 
‘1 week: 

1:6400 “TT positive speci— 


year. Poor recovery. 


: 


| Ataxic and deaf. 
1:2000 


Dairy farmer's wife. 
Br. abortus isolated 
from her milk supply. 
Incapacitated for 
several weeks. 

Very scrious case 
with several relapses 
Temperature contine 
uously over 104 de- 
grees for 10 days at 
fone period. Now get= 
ting better after 1 
year's illness. Sup= 
plied with "preferred 
raw" milk by a dairy 
of high repute. 
Moderately ill and 
‘unable to work for 
, several months. 


1: One positive Not yet recovered. 
specimen at 4 Ill 13 weeks to date. 
ldays pi Keeps own cows. 

L:2000 1@ negative specie |Not yet recovered. 
imens: concurrently|Il1l 6 weeks to date. 
jand at 6 weeks Supplied with raw milk 

a i } from patient No. 7's 
Pen SRAM Hs SIREN CE DRO AMEE SEAS ENICM OD Re Red MET pt... BLOBS. Shad Re! 0 dy. Menara 
1:2000 iL negative speci= jot yet recovered but 
| ‘men at 7 weeks now ambulatory. Ill 
ua Ste ok et ee ea eae a 
1:1600 No specimen ob= |}Had relapse after 1 


year interval. ~ At 
first attack had gen= 
eralized rash and 
acute sore throat. 
Keeps own cows. 


Policeman. Suffered 
with sweats on night 
Finally had to 


| duty. 
{report sick. 


Supplied with “prefer= 
red raw" milk by same 


| dairy as No. 5. Ili 


10 weeks. 


PLO SLU arent ar reese A TR eT. ee ements tiene a anecee enna | (ae on ee ee ee 
M | Lt296 h positive speci= |Br. abortus isolated 


men at 4 weeks 


: 1:3200 “"T2 positive speci= 
| mens: 


|twice from his milk 
‘supply. (Bottles pur= 
‘chased over shop coun= 
iter. ogee 

{Ill several weeks. 


concurrently, At present free from 
__land at 2 weeks 


symptoms. 


ST 
AETIOLOGY 


Every one of the foregoing patients had regularly con- 
sumed raw milk prior to the onset of iliIness. Except for three 
persons, who contracted their infection outsiae this city, all in 
the group obtained milk from dairies distributing in Vancouver. 
None of the pationts had any concern with the slaughtcring of 
cattle or hogs, although two kept their own cows, and another 
was a dairy farmerts wifo. Our laboratory charts showed the 
dairics supplying these patients to have poor records in respect 
of the Brucella agglutinin titres of pooled whey samples. More- 
over Br. abortus was isolated from the milk supplies of throe 
of these patients. 


In one instance (case no. 14, table VI) the micro- 
organism isolated from the patient's blood grew initially in air 
without addod carbon dioxide. No other strain isolated by us 
from milk, or by blood culturc, has grown in atmospheric air 
except after reposted subculture on crtificial media. Exccpt 
for this peculiarity, the strain in question conformed (in 
respect of its reactions to basic fuchsin, pyronin, and thionin) 
to the eccepted critoria for Br. abortus rather than Br. suis. 
Morphologically and scrologically, tho strain fell definitely 
in the Brucolla group. On two occasions, separated by an inter- 
val of several days, a bottle of milk from the dairy which hed 
recontly supplicd this patient, was purchased over a shop coun-~ 
ter. A micro-orgeanism was readily isolated from cach sample, 
heving the identical characteristics of the strain isolated from 
the paticnt. Apert from the delibcrate addition of a Brucella 
culture to previcusly sterilized milk, and the administration of 
milk so infccted to hcalthy voluntecrs, it would be hard to 
securc a more convincing itcom of cpidemiologicsl cvidcnce than 
this Py sie Ee 


BACTERIOLOGICAL FINDINGS 


In several of these cases, both patient and physician 
were so co-operative that repeated blood cultures could be made 
during the course of the disease. In six patients, Br. abortus 
was readily isolated (using the currently-approved techniques) 
from two or more successive blood specimens takon at irregular 
intervals. In three othcr cascs, a positive culturc was obtained 
from the single blood specimen received. Onc moderately ill 
paticnt, from whom four blood samplos were obtaincd, gave nega- 
tive culturcs on cach occasion. Four other acute cases, from 
each of whom.only one blood sample was obtained, gave a negative 
culture, although their Brucella cgglutinin titres were high. 

No blood samplo was obtained from the one remaining patient. 
The laboratory findings and commentary notcs on these patients 
aré sot. forth in table’ VI. 


DISCUSSION 


The purpose of this paper has neither been to record 
special cultural and diagnostic methods, nor to report observa- 
tions throwing new light upon the aostiology of brucellosis in 
man. Our intention has rather been to show how, within the 
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serious limitations of its working conditions, ae public health 
laboratory can accumulate data bearing significantly upon the 
rolationship of an infected milk supply to the incidence of 
brucellosis in the community. According to the latest official 
estimate (7), 78 per cent, of the milk distributod in Vancourvor 
is pasteurized; but that 22 per cont. of the milk should be 
consumed raw was belicved likely to occasion a high incidence 

of human brucollosis, in view of the local prevalence of con- 
tagious bovine abortion. 


bic That locel rawemilk consumers undergo no small 
risk of contracting Brucella infection is cvident from the 
results of tho specific agglutinin survey, carried out on the 
whey from monthly poolcd=milk samplcs rocoived from tho 55 

row milk distributors in tho city. In visw of the difficultios 
entlcipatcd in the isolation of Br. nbortus from pooled milk, 
and of. the fact thet the micro-organism is in any cvent prob- 
ably excretcd intormittently by infected cows, no special of~ 
forts were made to dctermine the frequency with which the 
actual presonce of living Brucclla might be domonstrated in 
these milk samples. But when some unusual circumstance oc- 
casioned the attempt, Br. cbortus was readily isolated from 
the milk of 6 dairics, of which 4 wore city distributors. 
Culturally positive samples were obtaincd in two instances from 
milk showing complete agglutination in no higher than a 1:50 
-‘Qilution of whey; while we havo recently isolatod Br. ebortus 
from a local raw milk sample giving incomplete specific ag- 
 glutination in a whey dilution of 1:25. Veterinarians are 

now learning to be suspicious of cattle showing Brucolla ag- 
Slutinins in a 1:25 dilution of blood serum; and our own 
findings on one small herd (tcble III) confirm the view 
gcnerelly held, that the Brucella-agglutinin titre of a cow's 
blood serum is usually higher than that of its milk sorum. 
Hence, a whoy agglutinin titre of only 1:25 is belioved to be 
significant as an index of the possiblco presence of living Br. 
abortus in the milk; particularly whon (as occurs with a 
pooled sample) a large dilution factor may mask the inclusion 
of milk from ono or more severely infected cows in the sample. 
There would appoar to be no immunologicel principle to prevent 
socrotion. of Br... cbortus in milk heving.en neplutinin: titre: of 
loss than 1:25, but none of the recorded cases of acuto 
brucollosis was supplicd with milk by any of the group of 3 ™m 
dairies (teble I) from which egglutinin-positive pooled milk 
samples hed never beon obtained. 


In survoying the Brucella-agglutinin titres of 
human blood sera, wo wero not attempting to determine trends 
of incidence of brucellosis. We cannot, for instanco, explain 
the especially high percentage of positive samples in 1935. 
The emphasis should be laid upon the finding, in one group, of 
4.9 per cont. of positive sera over the whole six-ycar period, 
among a total of over 5,000 specimens tested. The choico of a 
1:20 diluticn of scrum giving completo agglutination, may be 
questioned as a valid critcrion of positivity. This dilution 
was arbitrarily chosen, and no claim is made that positivity 
(completo agglutination) at this dilution level necessarily 
indicates past or present Brucclla infection. Before any 
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such claim could be considered, the effect of continued investi- 
gation of pasteurized milk containing large doses of dead Br. 
abortus upon the development of specific serum agglutinins, 
would clearly first need to be determined. Admittedly, neither 
experimental evidence nor clinical information is available to 
indicate what percentage of the 228 persons whose specific 
agglutinin titre we have termed positive, actually suffcred 

past or present disability from Brucella infcction. However, 
the fact remains that whoercas only 0.57 por cont. of positive 
serum specimens wero found among a group of persons living 
remote from Vancouver and its milk supply, the incidence of posi- 
tive serum specimens was ecight times as high among a largo group 
of Vancouver residents who visitod their physicians for one 
reason or another. Tho conclusion scams inescapable that the 
Vancouver group had been moro exposed to Brucella agglutinogons 
than had the other group. Morcover, since the Vancouver spcci- 
mons came from porsons who had sought medical attontion, it 
would scom justifiable to presume that the symptoms, in many 

at least of tho 4.5 per cont. of persons showing Brucella ag- 
glutinins, worc attributable to brucellosis. This prosumption 
is strongly supportcd by tho identification of 15 typical 

cases of acute bruccllosis among persons drinking tho local 

raw milk. Since such acute cases are as a rule more rcadily 
Giagnosed than the subacute and chronic types of brucellosis, 
the clinically mildor varictics of tho discasco were probably 

not identificd. It may relevantly bo stated that any con- 
munity cxposed to a raw milk supply from Erucclla-infected herds, 
is likely to suffor a high incidenco of vaguc illnoss, charac- 
teriscd by persistont slight fcvers, rcocurront headaches, 
neurasthenia, and rhcumatic pains. Incrased use of tho intra- 
dermal (brucollorgin) and phagocytic (opsono-cytophagic) tests 
for Brucclla infection, as rcocommended by Huddloson (3), should 
lead to a specific diagnosis boing more frequently made in many 
instances cf this type. 


The fact that many of the mildor cascs of bruccllosis 
do not visit a doctor, and then whon they do seek modical care 
their complaints aro raroly attributcd to this infection, has 
encouraged the raw-milk intcrosts of Vancouver to minimizc, and 
oven to ridicule, the risk of contracting bruccllosis by con- 
sumption of raw milk from infcctcod hcrds. But the information 
herein recorded has alrcady provided the basis for cffoctive 
counter-propaganda. Thore has been no contention that the 
brucellosis hazard is the major argument for ccmpulsory pastecur-~ 
ization of all milk; but we hevoe lost no opportunity of reitorat- 
ing to practising physicians, health officers, sanitary inspoce 
tors, public health nurses, becteriology students, and welfare 
groups, that locally this discaso has always appcared to bc 
milk-borne. Some of the most cffectivo proponents of pastour-~ 
ization have proved to be formor sufferers from acuto brucellosis, 
Sovoral local rew milk dairies have rocontly installed a 
pastcurizing plant, and the loss of former customors whe had 
learncd tho actiology of undulant fever from a friend or relative 
of a pationt with this diseaso, is belicved to have playod no 
small part in bringing cbout this convorsion. Finally, it seonms 
portinent to note that the findings rccorded in this papor havo 
undoubtcdly helpod to accclerato the formulation, by thc loéal 
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medical and health organizations, of. resolutions in favour 
of the compulsory. cies ice pakqua en of all milk sold in Van- 
couver. 


SUMMARY 


Of 1,296 samples of pooled raw milk received at 
the Provincial Laborator ios from 55 dairics distributing in 
Vancouvor, 54.3 por cent. showed complete cgglutination of a 
standardized Br. cbortus suspension in whoy dilutions of 1:25 
or higher. Only 2 of the dairies (no longer in business) 
yiclded whey samples which wore consistontly negative, ac- 
cording to this critorion; while from 9 dairios nogetivo whoy 
sanplcos wero never obtained. 


The significance of these results is discussod 
and illustrated by rofcrence to the isolation of Br. sbortus 
from 6 local raw milk supplios, and also from the blood of 9 
persons with acute bruccllosis of apparocntly milk-borne origin. 


Over « six-ycoar poriod, a Brucolla agglutinin 
survcy wos made, covering once group of 5,068 blood specimens 
sont in by Vanccuver physicians for Widal tests. Of this 
group, 4.5 per cont. gave a complete agglutination of a Br. 
abortus suspension in a scrum dilution of 1:20 or highor. 

By contrast, among blood specimens from an analogous group 
of 352 porsons living remote from Vanccuver, only 0.57 per 
cont. shcwed ag: -lutinins in equivalent titre. 


The main clinical findings in 15 typical cases of 
acute brucellosis were protracted fover, loss in weight, 
joint and muscle pains, headache, and depression. Loeucopenia, 
with a rolative lymphocytosis, was present in all cases. The 
‘final diagnosis was invericbly made as'a result of lcboratory 
findings. 
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FURTHER OBSERVATIONS ON BRUCELLOSIS 

IN AND AROUND VANCOUVER 
C.° 8. Dolman, V3vienne Hudson, and 
D.G.B. Mathias 
{Reprinted from the Canadian Public Roel in ‘Journal, ee\ 
February, 1959) e 


In a former paper (1) evidence was peowantad bearing upon .., 
the brucellosis hazard ontailed by the consumption of raw milk 
in and around Vancouver. Ovor a two-year poriod, fiftcon local 
cases of clinically-acute brucollosis woro shown by sorological, 
cultural, and opidomiological mothods, to have boon milk-=borne 
ond duo to Br. abortus. Dyring this samo poriod, milk samples 
takon ‘monthly from‘ovory distributor of raw milk within tho 
city, and brought to tho laboratorics by sanitary inspoctors for 
routine céli-acrogonos tosts and total colony counts, woro also 
cxaminod for whoy agglutinins against a standardized susponsion 
of Br, abortus. Of a group of 1,296 samplos, 704, or 54 por 
conte, showod complote agglutination in whoy titros of 1:25 or 
highor. Of 5,068 blood samplos recoived ovor a six-yoar poriod 
from Vancouvor. ‘physicians for Widal tosts, 425 por conte gave 
complote agglutinations of a Br. abortus suspension in a serum 
dilution of 1:20 or highcore A comparable group of sorum spoci- 
mons from porsons in two communitios romote from Vancouvor 
showod only one-ocighth as high an incidenco of Brucolla agglu- 
tinins » - 


No special offorts wore MAAC» in tho abovo invostigation, 
to isolato Br. abortus from “routine " milk .samplos from dairios 
which had suppliod pationts who dovelopod acute brucocllosis. 
These findings lod us, shortly, aftcr their publications; to 
bogin attmpts to isolate Br. abortus from pooled raw milk 
samplos, colloctod officially by sanitary inspoctors and brought. 
by thom to the. laboratorios for routine coli-acrogonos tosts 
and total colony counts. At tho outsot (April-May, 1938) ono 
poolod-milk sample was culturod from oach of 32 dairios whose 
herds wore adjudgod to bo tho most heavily infocted on tho : 
basis of consistontly high-titro whoy agglutinin rccordse Eight 
samplos, or 25 por cente, yioldod Br. abortus. Sych a finding 
lent further woight to our uncompromising advocacy of compulsory 
pastourization; but instoad of adopting this moasuro, tho: local 
authoritios docidod that tho human brucellosis hazard could bo 
GQiroctivoly controllod by tho olimination of individual “roactors" 


rom ovory herd supplying raw milk to tho citye Advantage was 
takon of tho opportmity affordod by this docisim. Cyltural 
and agglutinin survoys woro carriod out ovor tho onsuing mmthgy, 
and tho extent to which tho local brucocllosis hazard was dimin= 
ishod by the ostonsible withholding from city distribution of 
row milk from "roacting " cows,could thus be ostimated.’ This 
communication records our findings over tho oight months w which 
havo olapsod sinco tho policy of Broactor" olimination was 
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adopted, rathor than that of_ onforcoa pastourizatione 


METHOD OF ISOLATING BR. ABORTUS -FROM MILK 


The medium usod in culturing milk for Br. abortus was 
Huddlosonts liver infusion agar oontaining 1:200,000 crystal 
violot. Plates of this modium woro sprcoad with a fow loopfuls 
of 24-hour standing croam, contrifugod cream, and contrifugod 
‘deposit rospoctivoly, obtainod from 15 oc. of tho milk samplo, 
.sovon to nino platos boing usod in all for tho samplo. Platos 

wore incubated for six days at 37°C. in‘an atmosphoro containing 
1-12 por cont. carbon dioxidee Syspicious colonios wore thon 
pickod, thoir identity boing confirmod by microsconic oxamina- 
tion, thoir carbon dioxido roquiromonts, thoir specific aggluti- 
nability in the prosonco of an anti-abortus sorum of high titre, 
and by thoir susceptibility to fuchsin, thionin, and pyronin. 
Tho findings are sot forth in tablo l. 


TABLE L we 


: . ISOLATION OF BR. ABORTUS FROM POOLED RAW= 
ILK SAMPLES 
E 


NUMBER OF DAIRIES 


‘i MONTHS GIVING *SATISFAC TORY} PLATES YIELDING Br.abortus 
April-May, 1938 8 
June-August, 1938 5 


November, 1938, Januar 
Whon moro than half tho platos sproad with the vrias 
fractions of any ono milk samplo woro too ovorgrown for sabis- 
factory oxamination, tho sample was excluded from considorda ion. 
In tho April-May survoy, the romarkably high porcentago of pos- 
itive culturos was no doubt duo in part Bo tho doliborate sol-~ 
ection of samplos among which the likelihood of succossful iso- 
lation soomed groater. Over tho poriod November, 1958-January, 
19359, one samplo was culturod from ovory raw milk distributor, 
. irrospoctive of tho whoy agglutinin rocords of tho dairios con- 
-coernods During tho poriod Juno-Augusts on tho othor hand, tw 
samples woro cultured from overy raw milk distributor. Tho lowor 
-inecidoncoe of positivo culturos obtained throughout this lattor 
period must in part bo attributod to smallor inocula boing spread 
on tho platos to componsate for tho highor total coitony ceunts:: 
obtainod during thoso hottor months; and in partto tho rocontly-= 
notcd fact, that a slightly changod method of preparation of the 
modium, in uso at that timo, rendorcd it loss satisfactory for tho 
isolation of Br. abortus. Boaring thoso points in mind, tho 


cultural findings indicato that no significant roduction in tho 
brucollosis hazard was brought about by tho moasuros adoptod. 

. It should bo added that in soveral instmcos moro than ond pos- 
itivo milk samplo. was obtained from the same dairy during tho 
poriods undor reviow and that such findings aro not recorded 
in thd tabloe Ono dairy ylolded positive culturos ovor the 
olovon-months! poriod March, 1938,-January, 1939, from ton 

somplos out of thirtoon tostod. 


ae 


Determination of the whey agglutinin titres of routine 
samples taken at mmthly intervals from all city raw milk 
distributors, suggests further that the attempts to eliminate 


reacting cattle failed almost entirely to accomplish their 
peony an In table ll the whey agglutinin findings are 
groupe nto various periods. Over the two-year period, 

March 1956-1938, during which no official efforts were made 

to identify "reactors" with a view to their enforced segre-~ 
gation, only 592 samplos among a total of 1,296 (45.7 per 
conte) failed to show complote agglutination, in 1:25 or higher 
dilutions of whey, Idontificttion and segregation of roactors 
officially bogan late in May,.1958. It is apparont from the ~ 
table that no significant improvemont in the agglutinin 
situation took place over the successively onsuing pori ods; 
for during the oight months olapsing sinco control moasures 
wore put into offoct, 199 samplos among a total of 425 tostod, 
Or 46.9 por conte, failod to show comploto agglutination in 
1:25 dilution of whey. During this ooriod, only six raw 

milk dairios, among a total of 53, showod dofinite improvoment 
in thoir monthly whoy agglutinin rocords; whilo throo dairiocs 
whose rocords had previously boon fairly good, bogan to show 
consistontly high whoy agglutinin titros. : 


(Continued next page) 
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human brucollosis havo occurrod in tho city, of whom threo 
Rod, PoeULeriy consumed raw milk from dairios with bad rocords 
n rospoct of cithor cultural or agglutination findingse A 


yioldod a culturo of Br. abortus. Again, tho apparont in- 
cidoncoe of tho loss acuto typos of brucollosis showod no sig- 
niricant roduction. Of SLI samolos of blood rocoivod for* ~ 
routine Widal tosts during tho past oight months, 32 or 3.5 
por conte, complotoly agglutinatod o standardizod Bre abortus 
susponsion in sorum dilutions of 1:20 or highor: whoreas in 


the procoding fivoemonths'! period tho corrospdonding figuros 


wore 21 out of 576 spocimons, or 3.7%: por conte ; 


In tho past olght months, at loast fivo cases of acuta 


Incidontally, tho possibility that specific. scrum 
agglutinin titros of 1:20 or highor might be provoked in man 
by. consumption of pastouri,od milk containing doad brucolNo, 
was shown to bo vory.unlikely by the following oxporimonte *. 
Eight healthy voluntoors drank inercasing dosos of a hoat ‘. 
killed susponsion of a strain of Bre abortus racoently paotithed 
by blood culturo from on achtoly ill pationt. Ovor a six by 
wooks! poriod, a total of 23e6 cc. of & susponsion corros- 
ponding to MacFarland No .6 turbidity standard, or tho oquiva- 
lont of ovor 210 billion Br. abortus, was taken by mouthe 
Dosos wore takon at wookly intorvals, tho initial doso being 
roughly oquivalont to 500 million brucollao, and the final 
dose 60 billion brucellae. Nono of tho voluntoors showed any 
dotoctable increasoc in sorum agglutinin titro. 


f 
DISCUSSION 


Tho forogoing findings aro prcosontod not with any intent 
to ombarrass authoritics who doubtloss actod in good faith in 
choosing roactor climination as_a possiblo maans of roducing 
tho local human brucollosis hazard; but rathor so that othor 
similarly-situatod authoritios may porhaps bo sparod from ate- 
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tompting a costly, dilatory, impracticablo, and at bost only 
partially-offeetivo control moasuro. Tho plan original ly ad- 
opted was that votorinarians should do a blood sorum aggluti- 
nation tost on all cows in dairy hords distributing raw milk 
in Vancouvor. Thoeso tosts wero to ba done twice monthly for 
throo months, and subsoquontly at longor intervals, ungil all 
cows showing agglutination in sorum titres of 1:100 or highe 
had boon oliminated. But tho tosts wore porformod in many 
instances by guito inoxporioncod porsons, sand no standardiza- 
tion of antigon was attomptod. Occasionally, a farmor would 
insist on unfavourablo roports boing chocked in anothor labor 
atory, which might issuo an ontiroly contrary roport.e. Some 
dairios rofusod to cooporate from tho boginning, while others 
which initially cooporatod lost intorest whon thoy loarned 
that their roacting cows had boon bought by less scrupulous 
compotitors. Again, it was only to be oxpoctod that a hord 
*cloaned up" following ono survoy, should show additional 
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reactors at a subsequent survey; but such experiences 
proved highly discouraging to farmers whose understand-= 
ing of the principles undorlying the tests was very 
Slight. 


Even if all the laboratories involved could have been 
relied upon to do satisfactory tests, using a standardized 
antigon, and evon if farmors wero then forcod to sogrogato 
or slaughtor thoir “roactors", briof considoration of the 
immunological principlos involvod loads to tho conclusion 
that in dairying districts such as tho Frasor Valley, whore 
the incidence of bovino contagious abortion is oxtrcemoly 
high, hords could not bo thus frood from the infoction ox~ 
cept over a period of many yoars, and at groat oxponsce 
Clearly, a cow may theorotically acquiro tho infoction, 
excrotoe Br. abortus in tho milk, and provo infoctivo not 
only to othor cows in tho hord, but also to man, bofore blood 
or milk sorum agglutinins havo dovolopod. Sych a contingoncy 
is accoptod by inmunologists, but is not yot apparontly ro-# 
cognizod by tho majority of vetorinarians. Wo havo ourselvos 
isolatod Br. abortus on a fow occasions from the individual 
raw milk samplos from cows having no spocific agglutinins 
in 1:100 dilutions of oithor blood sorum or whoye 


Porhaps it is not surprising, in tho light of the above 
findings, that a majority of tho raw milk distributors thom- 
Solvos aro now convincod that’ compulsory pastourization or el. 
city milk is tho only moans of offodtively controlling tho 
human brucollosis hazarde 
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TABLE 11 
WHEY AGGLUTININ FINDINGS ONG ROUTINE POOLED=<MILK SAMPIZS 


PERIOD COVERED iNUMBER OF | NUMBER OF|JNUMBER AND PERCENTAGES OF 
BY TESTS SPECIMENS 


4+ + 


275 
(39.0%) fon 5%) 1( eu 0%) 
latina bat 


Maroh,193 6-March,1938| 1,296 == le 
o 7% 
wey ae 


ve 2% 
August, 1936~Jan.1939 = ae Po 1 
31.49 729% 


4 = complete agglutination in 1:25 only 
44 = complete agglutination up to 1:50 
$44 = ° " - 1:100 
book & 7 m * 8 12200 or over 
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FREQUENCY OF MILK-BORND DISEASE IN HUMAN BEINGS 


age - 


Milk-borne disease is rarely obtrusive; unless it is 


looked for, it will not usually be found. 


To ascertain.its 


true frequency in any country would require a combined epi- 
demiological and bacteriological investigation covering every 


town and village and paying attention to practically every case 
of infectious bacterial disease. 


Needless to say, no such 


investigation has ever been undertaken, and our knowledge of 
milk-borne disease is therefore fragmentary and incomplete. 


There arse several reasons why this should be so. 


she ) 


other means, 


milk is at fault. Too often, the common method of infection is 


No disease is exclusively milk-bome. All the 
discases that may be carried by milk may also-bo carried by 

such as air, food, or water. In any particular 
Giscase, milk may be, and often is, an unusual source of 
infection, and the occurrence of cases of the diseasoa in quos- 
tion does not therefore arouse an immediato suspicion that the 


takon for granted, and the possibility that the milk supply is 
infected is not oven onvisaged. Perhaps one of the most 


striking oxamplos of this is afforded by the outbreak of soptic 
soro-throat in August 19355 in Copenhagen. 


In spito of tho 


magnitude of this cpidemic, involving as it did about 10,000 


persons, no suspicion of its milk-~borno origin was aroused 
until attontion was drawn to it by a 


onquiry.. 
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Some typcs of pathogenic organisms in milk, 


caroful cepidomiological 


particularly the tuborclo bacillus and Brucolla abortus, give 


riso to clinically detoctable discasc in only a vory small 
minority of pcrsons consuming tho milk. 
has lod many ill-oducated mombors of tho laity, and even of tha 
non-modical sciontific profossions, to ocpress a doubt whcthor 


This circumstance 


theso organisms aro in fact rosponsible for disoaso at all. 
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Such a doubt might have boon justifiable fifty yoars ago, whon 
curront, bactoriological tcaching on tho causation of disoaso 
laid unduc stress on the organism and practically neglectod tho 
roaction of tho. host.*"It was thon assumod that the moro accoss 
of tho organism to the tissuos would result in on attack of tho 
corrosponding discaso. Sinco thon, wo have loearnod a groat doal 
about abortive attacks, sub-clinical ‘infoctions, latont infoctions, 
hoalthy carriors, and so on, and wo now know what many of the 
oldor opidomiologists realised long ago, that tho occurronco of 
discaso is only possiblo whon accossary factors arc at work to 
lowor tho resistance of the tissuos, and honco pormit tho 

in vivo proliforation of tho invading organism. Sinco tho 
rosistonco of tho tissuos is detorminod in any individual by a 
multiplicity of factors of which wo havo at prosont only vory 
imporfoect knowlodgc, and sinco it varios from one individual 

to anothor, and oven from timo to timo in tho samo individual, 
it follows that tho roaction of any individual to infoction 
with a particular bactorium is gonornally quite impossiblo to 
predict. When tho bactorium is highly virulont, and gains 
access to a2 non-immuno population, tho majority of thoso ox- 
posod to risk will probably doveclop a typical attack of tho 
disoaso. Whon, on tho other hand, the bactcrium is loss viru- 
lont and is circulating in a population a large proportion of 
which is protoctod by a latontly or ovortly acquirod immunity, 
only isolated persons, horo and thore, whoso rosistanca for 
somo reason or othor is at a low obb, aro likoly to suffor from 
tho disoaso in its charactoristic forms. Whon it is furthor 
roalis od that the outcomo of any bactorial onslaught is dotoer-_. 
minod not only by tho viruloncoe of tho organism and tho resis- . 
tanco of the tissuocs but also by tho numbors of tho organisms 
in tho infecting doso and tho froquoney with which the dosos 
aro ropoatcd, somo idea will bce gained of tho comploxity of the 
oquilibrium that oxists botwocn any givon parasito and any 
givon hoste 


(3) Tho occurronco of a long incubation poriod 
da gradual onsot in somo milk=borno discascs, such as tubdor~ 
culosis and undulant fcovor, sorvo to mask any diroct rolation-— 
ship betwoon tho infoction and tho vcohiclo by which It was borno. 
it is, in fact, only within rocont yoars that thc vory oxistonco 
of undulant fovor has boon rocognizod, ond that its Troqucont ~~ 
milk-borne origin has boon provod. — 


(4) Whon a large opidemic of an infoctious 
disoase occurs with oxplosive suddonnoss, attontion is vory 
ofton dirocted to the milk supply. But whon tho discaso is 
limitod to a fow familics, particularly if thoy aro scattored 
over a wido aroa or aro attendod by difforent doctors, or whon 
it affocts only ono or two porsons, the probability that milk 
will recoive ocvon a2 passing thought is vory small. 


(5) Sporadic casos and small outbreaks of milk- 
borno discaso aro ofton not roportod at all, or aro publishod 
only in tho local modical officor of hoalth's annual roport. 
Without going through ovory such roport in dotail, tho majority 
of these smallor outbroenks will bo ovorlooked and will nover be 
brought to tho notico of tho contral authoritios. 
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For thoso roasons, thoroforo, our knowlodgo of milk- 
borne disoaso is very dofectivo, and wo may confidontly assumo 
that tho fow figures wo havo got. wundcrcstimato~--somctimes grossly~- 
its truc froquconcy. 


UNDULANT FEVER (Page 426-428) 


Like tubcrevlosis of bovine origin, the existonco of 
this disease can be proved only by bactcriological cxamination. 
Since many clinicians are still unaware of tho role playod by 
Brucclla abortus in tho causation of disoasc in man, and sinco 
the disonse, when it doos occur, is ofton so protoan in its 
manifestations that a diagnosis of activo Brucolla infection is 
nover ovon considored, any attempt to assoss its froquoncy from 
clinical rocords is bound to load to a gross undorostimatec. 
Moreover, in some countries, the disease is not reportable, 
and private enquiry can bring to light only a proportion of 
the total cases. The only satisfactory method is that which 
has been used with such conspicuous success in Denmark-~namely, 
to estimate the number of active infections from the frequency 
distribution of agglutinins to Brucella abortus in the blood 
serum of pyrexial patients. To be completely satisfactory, this 
method requires that the sera of all patients suffering from 
pyrexia of doubtful origin should be tested against Brucella 
abortus, and that a record should be available of the results 
so obtained. In Denmark, where the general practitionor has 
been educated to uso laboratory facilitios, and where all sera 
are cxaminod at one contral laboratory, these two requisites 
aro fairly woll complied with. But in othor countries, partly 
through the practitioner's failure to mako full uso of the 
laboratory, and partly on account of the existonce of multiplo 
laboratories which aro undor no obligation to oxamino blood 
sora for agglutinins to Brucolla abortus or to roport thoir 
results to any contral authority, tho difficulties of obtaining 
satisfactory figuros aro very much groator. What figuros aro 
availablo arc givon in Tablo 10. 


Tablo 10.—8Proportion of Sera from Fobrilo Paticnts 
Agglutinating Brucolla abortus to 1/80 or ovor, 
and Estimated Annual Numbor of Undulant Fovor 
Cases about 1930 (takon from Toploy and Wilson, 1936). 


Country No. of Sora Numbor Pcrcentage Estimated Numbor of 
Examined Positive Positive Annual No. Cases por 
of Undulant 1,000,000 


Fover Casos Population 


Groat Britain 3,175 ~~ 101 3.18 440 11 
Gormany 9,397 323 3.44 600 10.. 
Austria 9,693 177 1.83 50 8 
Switzorland 1,503 gl 6.1 340 84 
Nothorlands 4, 500 50 2.22 90 12 
Donmark 4,623 500 10.82 500 147 


Swodoen ereece eee e@ere0e 120 20 
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oe It will be scon that Donmark has much tho highost 
incidonco por 1,000,000 of the population. To what oxtont this 
is duo to tho factors wo havo just considorod it is impossiblo 
to say, but-.it sooms doubtful whothor bottor diagnosis can 
account for such 4 big discropancy botwoon tho figuros for Don- 
mark and thoso for Great Britain, Gormany,.Austria, tho Nothor- 
lands and Sweden. Tho high indidonco of undulant fovor in 
‘Switzorland is of spocial intorost, and suggosts that tho 
boiling of milk in tho homo is not as widely practisod as it is 
somotimos stated to bo. 


Though it is probablo that practically all infoc- 
tion of man with Brucolla abortus is dorivod from tho cow, not 
all of it is duo to tho consumption of raw milk. Somo of it 
undoubtodly follows diroct contact infoction with discasod cows. 
This modo of infoction is particularly likoly to occur in 
votorinarians, farm workors and slaughtorors. Apart from thoso 
throoc occupations, it would appoar that practically all othor 
classcs of tho population aro infoctod by milk. Tho importanco 
of milkebornoe infoction is furthor borno out by the fact that 
in Groat Britain, for oxamplc, tho majority of rocognizod casos 
have occurred in town workers who havo novor had any diroct 
contact with sick animals. Morocovore-and this is a vory striking 
pioco of cvidonco-=in citios liko London, whore ovor 90% of 
the milk supply is hoat-troatod, tho fow casos of undulant fevor 
that havo occurrod havo boon in pationts who have consumod 
cortifiod, grado A, or othor typaqs of raw milk. 


In this connoction, wo may point out that noithoer 
butter nor choosa appoars to be of any considorablo importance 
in tho causation of tuborculosis or undulant fovor. Excopt on 
farms, buttor is, almost: invariably mado from pastourisod croam, 
whilo, in hard choose, both tho. tuborclo bacillus and Brucolla 
abortus aro usually dead somo considorablo timo boforo tho 
riponing procoss is comploto. Only in farmemado buttor and in 
soft chcoso aro thoso organisms likoly to bo found alive. Tho 


vast noe of milk-borno tuborculosis and undulant fovor Is 
undoubtedly due to the consumption of raw _m or cream. 


- ‘THREE OBJECTIONS TO PASTEURISATION PROPOUNDED BY RAW MILK MEN 
age - 


we E (1) That Compulsory Pasteurisation would adversely 
' affect the Producer's Price.--This argunent has been carefully 
examined by Wright (1933) who concludes that, so far as Great 
Britain is concerned, it is without foundation. In fact, there 
is no evidence to show that pasteurisation per se has any effect 
on the producer's price. The same likewise appears to hold for 
Canada and the United States, where pasteurisation has been 
enforced in many cities for some years. It is true that the 
producer——retailer may suffer, because the necessity of 
pastourising his milk will d&minish his net profit. But we 


can soe no reason why he should obtain a grcater remunoration 
for selling raw milk in a potentially dangorous stato than the 
a 


ae 


large dairy companios who OMT SS es Sac 
ordor to render it safe. von Groa ritain, tho producor. 


: By 4 
retailors contribute only about 17% of the milk sold for liquid 


consumption, while in Scandinavia, the Notherlands and Switzer- 
land they hardly oxist at all. It is difficult to understand 
why the public health of the nation should be sacrificed to the . 
economic interests of a small soction of the farming communitye 
. (2) That Compulsory Pasteurisation would romove tho 
Stimulus to the Eradication of Diseased Animals from Milking 
Hords<s=-This argumont is based on a fundamental confusion of 
the veterinary and medical aspects of tho milk problom. It 
ondeavors to place the whole onus of paying for discaso 
eradication in tho hords on the consumor of liquid milk, 
assuming--quito orronoously--that milk from diseaso-free herds 
can safoly bo drunk in tho raw condition. In cortain countrios, 
the votorinarian trios to dictato to tho public hoalth official, 
to toll him what milk is safc for human consumption, and to ine 
Sist that the consumor should pay a highor prico for milk from 
disoaso-froe hords. Instead of domanding diroctly that tha 
herds .should be frood from discaso for thoir own sako, ho ondoav- 
ors to shift this rosponsibility to the public health service, 
which is no moro diroctly concornod with animal hoalth than 
the votorinary sorvice is with human hoalth.’ Tho public hoalth 
official knows porfectly well that milk from disoaso-free herds 
is open to contamination from human carriors and casos of 
‘Gdiseaso, from wator and possibly othor sourcos, and cannot be 
rogardod as safo for distribution in the raw stato. Evon if 
the hords of Europo wore completoly frood from tuberculosis, 
contagious abortion and mastitisee-a prospoct that cannot 
possibly bo onvisagod in our lifotimo--it would still bo 
nocossary to pastouriso a11 milk that was to bo suppliod to a 
Opulation Of any 8izZ0~5 Theo public hoalth StTioial if ho is 
Eshost folls tho consuncr that milk from tuborculin-tostod 
herds cannot bo regardod as complotoly safe, and that ho had 
much bottor buy pastourisod milk at a lowor price that raw 
milk from tuborculin-tcsted herds at a highor price. Tho 
problom of supplying the public with a safo milk is not de- 
pondont on tho oradication of discaso from tho milking hords, 
howovor much this may bo dosirable on othor grounds. This 
does not, of courso, moan to say that if milk is to be drunk 
raw, milk from disoaso-froo hords is not to be proforred to 
milk from ordinary hords, but it does moan to say that pastourisod 
or boiled milk from ordinary hords is safer than raw milk from 
disoase-froo hords. Tho ideal is obviously pastourisod milk 
from hords that are froo from discasc. With wator, milk or any 
other articlo of food, tho stringoncy of tho prdcautions takon 
to onsuro tho safety of tho supply must dopond on tho sizo of 
tho population oxposod to risk. So far as milk is concernad, 
pastourisation of tho supply to any urban population mst bo 
rogardod as indisponsablo. 


It is high timo that tho confusion of thought 
existing, for oxamplo, in Groat Britain was cloarod up. Tho 
eradication of discaso from tho milking hords must bo justifiod 
on agricultural and votorinary grounds alono. If it can bo 
shown that animals woich arc freo from discaso are hoalthior, 
moro fortilo, produco moro milk,‘and fetch a highor price in 
the markot or the slaughtor houso than animals affoctod with 
tuborculosis, contagious abortion, mastitis ox Johno'’s disoase, 
thon tho oradication of those disoasos is oconomically dosirablo, 


altogothor irrospoectivo of whothor or not tho milk is to bo con- 
sumod in the liquid state Dy. the human population. 


. Summarising, wo ‘lay say that tho iradication of 

di soaso. from tho hords is ossontially an agricultural and votori-~j 
nary problom and should bo undértokon on economic and not public 
hoalth grounds. Tho provision of. safo milk supply. to tho humm 

opulation is ossontially a public health problom and can be 
solvod satisfactoriL Te by compulsory pastourisaticne Tho 
two probloms should oS kopt ararraee. and tho oradication of 
animal disoaso should not be mado contingont on tho payment by 
the consumor of a highor prico for milk from disoase#froo hordse 
It is intorosting to note that tho samo conclusion is roachod 

in tho report of tho Milk Roorganisation Cormission (1936b). 


(3) That Pastourisation diminishos tho Nutritive 
Valuo of tho Milk.~-=This statonont continues to bo mado in 
spito of any adoquate sciontific ovidenco to support ite Tho 
vory thorough oxamination by Stirling and Blackwood (1933) of 
tho litorature doaling with this subject failod to revoal any 
Significant difforonco botweoen tho nutritivo valuo of raw and 
pastourisod milk. It is truco that pastourisation frequontly 
causes a4 diminution in tho vitamin C ¢ontont, but this sub- 
stanco is, as wo now know, vory unstablo and disappoars spon- 
tanoously from raw milk undor tho influoncoe of light and oora- 
tion. Paodiatriclans aro agrood that noithor tho vitamin C, 
nor, in‘wintor, the vitamin D, content of cow's milk is suf- 
ficiont to satisfy tho requircments of tho growing infant, and 
that whothor milk is givon raw, pastourisod, boiled or driod, 
an eed ba source of vitamins C and D must bo providod. 


: ~ Considoring” tho oxtonsivo. uso that has boon mado 
for gighaed yoars of pastourisod milk in tho. fooding of infants, 
it would bo surprising if any inforiority in tho nutritivo ; 
valuo of this typo of milk had not bocomo ovident by now, No 
_ Such ovidonco, ‘howovor, is qavailablo.. On tho contrary, Frank - 
and-his colloaguos. (1932), who onquirod into the historios 
of-over 5,700 children in tho. United States, failod to find 
any significant difforonce. in tho hotght or woight of childron 
_ who had rocoivod heated, and children. who had rocoivod raw milk. 


If pastourisation aia produce any roal diminution 
in tho nutritivo valuo of the milk, this fact should bo rondorod 
_ovidont moro casily by focding oxporimoents. on calvos than in 
any othor way... M'Candlish and Black in 1935 and Wilson; 

Minott, and Carling in 1937, did such oxporimonts. Thoroe was 
a slight advantage in favour et tho animals fod on pastourisod 
m ° | ; 


Takon soparatoly. or.in conjunction thore is 
nothing ‘in thoso ‘two oxporinonts to suggest that tho nutritive 
valuo for calvos of holder pastourisiod. milk is, in any way ine 
forior to’that of raw milk. Tho foar, that pastourisation was 
dotrimontal |to tho food valuc of the milk has undoubtedly 


- .doterred many doctors in tho past from supporting. compulsory 


pastourisation. This foar appoars to bo ontiroly groundloss . 
and should now. ‘bo ronoved to the ) Limbo. of disproved and forgotton 
PrajUdICOS « 
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RAW MELK NEVER SAFE 
age - 


No raw milk can ever be regarded as completely safe 
for human consumption. Even if produced from earthy animal s, 
milk 1S sO subject to contamination from human and other sources 
that it must always be regarded in the raw state as a potentially 
dangerous article of food. The only satisfactory method of 
ensuring the final safety of the product is to submit it to some 
form of heat treatment that can be relied on to dostroy any 
pathogenic organisms that may be present. It is our considered 


and saphatic opinion that all liquid milk for human consumption 
shou 6 a equately pasteurise or Oillede 


Though many pseudo-sciontific objections have been 
advanced against pasteurisation, we have boon unable to find any 
that is supported by adoquato cvidenco. On the othor hand, thero 
is a considorable amount of ovidenco to show that, whon pastouri- 
sation has boen introduced on a Largo scale, milk-borno discaso 
has beon practically abolishod. Thore is roason to beliovo that, 
if pastourisation wore rendorod compulsory for all towns, 
infection derived from milk would bo complctoly provonted. In 
country districts, whoro compulsory pastourisation is impractic» 
able, insistonco should bc laid on tho nocossity of boiling 
milk prior to consumption. 


Saeed case tae 
ue # wt dor 


~55= 


U. S. Public Health Service Sanitation Section 


MILK AND ITS RELATION TO DISEASE 


Hos by a 
A. W. Fuchs, Senior Sanitary Engineer, U. S. Public Health Service 


(Delivered before Philadelphia College 
of Physicians, Feb. 5, 1940) 


Incidence of Milk-Borne Disease 


Each year between 30 and 50 outbreaks of milk-borne disease 
have been reported to the Public Health Service by State and 
“local health authorities in the United States. For the 15-year 
period from 1923-1937 inclusive, 639 milk-borne outbreaks were 
reported, involving 25, 863.cases and 709 deaths. In the Order 
of their importance the diseases included were: (1) typhoid 

fever, with 369 outbreaks, 6,461 cases, and 486 deaths; (2) 
septic sore throat, with 75 outbreoks, 9,467 cascs, and 117 
deaths; (3)scarlet fever, with 84 outbreaks, 5,725 cases, 52 
deaths; (4) dysentery and cnteritis, with 34 outbreaks, 1,506 
cases, and 26 deaths; (5) paratyphoid fever, with 23 outbroaks, 
1,029 cases, and 22 deaths; (6) diphtheria, with 13 outbreaks, 

179 cases, and 4 deaths; and (7) miscellancous diseases, inclu= 
ding food poisoning, with 41 outbreaks, 1,496 cases, and 2 deaths. 


It should be noted that this compilation does not include 
sporadic cases of typhoid fever, scarlet fever, septic sore 
throat, etce, since sporadic cases have rarcly been given suffi- 
cient cpidemiologic study to determine the role of milk and milk 
products in their causatione 


Nor does this compilation take any note of such diseases as 
bovine tuberculosis, undulant fever, or infantile diarrhea, which 
arc largely milk=borne, but which generally occur as sporadic 

cases rathor than in epidemic form. Park and Krumvicdo's (1) 
figures indicated that in 1915 in some rcogions about one-fourth 
of all cases of tubcrculosis in children under 16 years of ago 

_.were of bovine origin; and Rosenau (2) estimated that perhaps 7° 

" percent of all tubcrculosisin man was of bovine origin, Today, 
as a result of widespread tubcrculin testing of cattlo and in- 
creased use of pastcurizcd milk, these figures are undoubtly no 
longcr applicable to the United States. 


As for undulant fcovor, or brucellosis, it is difficult to 
estimate the incidence. In 1937 about 2,500 cases wore reported 
in the United States, 
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Evans (3) states: "We do not know what porcontage of the total 
number of acute cases tho reported cases ropresent. The data on 
which the number of chronic cases in this country might be ocsti-~ 
mated is very meagreoe We only know that the chronic discaso 
raroly roceives tho correct diagnosis, If all milk wore offie 
clently pasteurized or boilod beforo boi cansumed there 
would bé no bruccllosis except in those occupational groups 

FO ees, nom Suite contact with infected animals or ine 
Tocted carcasses.” Wie 


Milk is oupen takes adapted to the needs of the young and 
growing individual, and has come to be looked upon as the ideal 
food from the standpoint of completeness, digestibility, and coste 
Any teaching that might curtail the consumption of milk or its 
products would result in more injury than benefit. The reason for 
discussing milk=borne disease at this time is not to discourage 
milk consumption but rather to create in the milkeconsuming public 
the milk producers, and the medical profession a proper apprecia+ 
tion and demand for an'‘adequately safeguarded milk supplye 


Why No Raw Milk Can Be Guaranteed As Safo 


Why cannot raw milk be guarantecd as safe? The answer is, 
first, that even frequent sanita ry inspections of dairies will 
not insure that infected bottles have been properly sterilized, 
‘that a safe wator supply is used for cloansing milk utensils, and 
that milk containers have not been contaminated by flics. And, 
secondly, the answer is that frequont hcalth oxaminations of herds 
and of milk handlcrs sometimes fail to disclose diseasc or carrier 
heed that may be presente 


Py eee It may be of interest to outline the mode of transmission of 
three types of milkeborne disoase -= undulant fever, typhoid fevor, 
~ and septic sore throat. What procautions, short of pasteuriza= 

» tion, can‘a dairyman take to insure that none of his customers 
will evor contract any of these diseases by drinking his milk? 


In the case of undulant fevor, the only recourse open to the 
.dairyman is to have his cows tested for Bang's disease and to 
Slaughter the reactors. Certainly. the slaughored cows will no 
longer be 4 menace to his customerse Since repeated testing is 
required to maintain a herd free from Bang's diseasco, the dairy= 
man will restest his cows six months or a year latcr, and it 


* would be not Se @LL unusual if he discovered another reactor. 


He would then be faced with.some very serious questions: How 
long had the cow been Cischarging the Brucellosis organisms in 
‘the milk? How many of his customers had consumed his milk sup- 
ply raw and had contracted the disease? How could he be certain 
that the same monace would not be disclosed at the next retest? 
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Turning now to typhoid fever, if one of the milkers contracts 
this discasco, the dairyman will at once have him quarantinod or 
sent to a hospital. Even if this were done as soon as the diseaso 
was properly diagnosed there is no assurance that the milker had 
not in the meanwhile infected the milk. The fact that milk=borne 
outbreaks of typhoid fovor arc sometimes traced to a case on thé 
farm indicates that’ the infection may actually follow this pathe 
More often, however, milk-borne Fapnose fever epidemics are caused 
by carricrs rather than by cascose “uch a carrier is an individual 
who has had typhoid fever perhaps’ many years ago and who, though 
cxhibiting no symptoms of illness, still cdrrics typhoid fever 
organisms in his gall bladder or elsewhere, from which they are 
occasionally discharged with his fecos or urinc. The organisms 
may thus accidentally find their way to his hands, his clothing, 
and eventually to the dairy equipment and to the milk supply. 
Perhaps the most dangerous feature is that the typhoid carricr is 
often unaware of his condition and may, continue to work at the 
dairy until irreparable damage has boon: donee, 


In view of these facts, what can a ‘pow-milk Ande eukh ao t. 
koop typhoid fevor out of his milk supply? His most promising 
course is to send samples of the feces and urine of all omployeos 
to the health departmont laboratory, as requirod by the Public 
Health Service milk ordinance for all handlers of grade A raw 
milk who give a history of typhoid fevor. If the laboratory finds 
any positive specimens, the solution is obviouse If, however, 
the specimens “are negative for typhoid fever, as is usually the 
case, the dairyman can not bé certain that none of his employees 
is a carrier, as it is a well-known fact that many typhoid fevor 
carriors discharge the organisms intermittently only and at irre- 
gular intervals. Even if samples are taken and examined on three 
separate days, the carricr condition can easily be missed until 
it is dramatically disclosed ee a typhoid fever outbreak among 
the dairyman's” customers. 


In the case of the third type of milk-borno disease--septic 
sore throat-- “hat steps can ao rawemilk distributor take to pre- 
vent its transmission through his milk supply? There is no satis-~ 
factory answor, A milkér with a ccmmon cold may later prove to 
have septic sore throate Until his illness is properly diagnosed 
he may remain at work and infcct the milk supply directly, or he 
may infect a cow's udder during milking. In the lattor casg¢ the 
cow may develop an apparontly ordinary case of mastitis, but her 
milk may be teeming with hemolytic Scare cere long after the 
milker has recovered. Even if every milker's throat and cvery 
cow's udder were examined and cultures taken daily (a procedure 
which would, of course, be impracticable because of the expense 
entailed), the danger could not be averted because by the time 
the report came back from the PEPPER OFS some of the milk would 
have been consumede 


The three diseases just discussed illustrate three different 
modes of transmission of milkeborne disease, as described by 
F,ank (4).. Brucellosis is a disease of cattle as well as of 
humans; the typhoid fever enters the milk from human cases or 
carriers; the organisms of septic sore throat originate ‘in humans 
and may-enter the milk directly, or they may cause mastitis in 


hele 


cattle am enter the milk indirectly. These are not theoretical 
descriptions, Epidemics of the types outlined recur year after 
year, even from certified and grade A raw milk. Slaughtering 
the diseased cows, discharging the employoe who is a typhoid 
carricr, ovon frequent examinations cf milkers andof herds, can 
not undo the damage already donee These measures may reduce the 
hazard but cannot climinate it. 


It. scoms impossible, thon, to escape the conclusion that all 
ed to nmoke it safe. 


Proper Pasteurization Protccts against All Milk-Borne 
Disease 


Pasteurization is usually done at 145 degrees F. for 30 
minutes, sometimes at 160 degrees F, for 15 seconds. Both of 
these methods are recognized by the milk ordinance recommended 
by the U. S. Public Hea}th Service (5) for local adoption. 

That raw milk can and docs transmit disease and that proper 
pastcurization prevents such transmission has been proved to the 
satisfaction of health authoritics by laboratory and commercial 
scale cxporimental work, by epicemiologic methods, by statis- 
tical methods, and by animal expcrinentation, 

All milk-borne pathogens arc killed at 143 degrees F, for 
50 minutes and at 160 degreos I. for 15 scconds, tho followi 
thermal death. points of various pathogens in milk taken from the , 
Literature, B. tuborculosis:, ot 155 dogrees IF. in 1 minute and 
at 142 degrees F, in 10 minutes (6). Be. typhosus: at 142 cegrccs 
F, in 7 minutes (6), B. diphtheriae: at 140 dogrcos F, in 10 
minutes (7).Streptococci: all of 200 strains of hemolytic strep- 
tococci from soptic sore throat and scarlet fover were killéd at 
140 degrees F. in 50 minutes, most of then at 136 degrees Fe or 
less (8). Br. melitensis and Br. abortus: 13 strains of human, 
bovine, and swine origin were all killed at 140 degrces F,. in 10 
minutes (8). Be dysonteriae: killed at 140 cegrcees F. within 10 
riinutes (9). 


It is difficult to determine the reduction in milk=borne 
diseaso due to pasteurization as distinguished from other con» 
current public health measures, but a number of examples may 
be citcde 


A classical illustration, and perhaps the most striking 
example of tho inmediate offect in the reduction of diarrheal 
diseases of infants by the pastcurization of milk, is that which 
occured in oa children's institution on Randall's Island, New 
York Yity, where a mortality rate of 44 was promptly reduced to 
19 with no hygienic measures put into operation other than the 
-pastourization of all milk (10). 


, ~5So= 


In 1921 a family in a northern county of Illinois with 4 cases 

of typhoid fever sold milk to 3 neighbors, all of whom developed 
the disease. ‘the same milk was shipped to Chicago, where it was 
pastcurizod, and no cases are known to have resulted. In an 
outbreak at Richmond, California, in 1915, 12 cases occurred on 
a route selling 90 gallons of milk daily. During the same 
period this dairy shipped 600 gallons daily to Berkeley, where it 
was pasteurized, and no typhoid occurred. Similar examples of 
part of an infected supply boing rendered harmless through pas- 
-teurization are noted in the outbreaks at Ste Gharlos Township 

in Kane County, Illinois, in 1921, also in central Now York State 
in 1922, and at Denver, boloraco, in 1926 (11). 


Dr. John Le “ice (12) reports that "more than 4,000 children 
under 5 years of age died each year in New York Vity from infant 
diarrhea in the early 1900's -= about one child in every 100 of 
that age group; but now this scourge of childhood is a thing of 
the paste In 1934 there were only 142 deaths from infant dia» 
rrhea in New York City. Had the rate of 1901 continued to pre- 
vail in 1934 there would have been 4,790 deaths. This remarka- 
ble decrease began as soon as the department of health in 191% 
made the pasteurization of the city milk supply compulsory" 


In 1907 when pasteurization by the holding method was first 
set up in Boston, there were 760 deaths of children undor & yrs 
of age due to diarrhea and gastroenteritis. In 1935, with 99.8% 
of the milk supply pasteurized there wero only 49 such deaths(13). 


The Public Health Service compilation of milkeborne cisease 
outbreaks for the 16 year period 1923-1938 indicates that about 
95 percent of the outbreaks and of the cases involved were from 
raw milk and milkproducts.’ Since about 30% of the milk used 
during this period was raw, the risk.from contracting disease 
from raw milk was about 50 times as great as from pastocurized 
fille riven cortiriod raw milk has beon responsible for outbreaks. 


TE is a most significant fact, however, that no outbreak has 
over boon roportod as duo to grade A pasteurized milk in any city 


Operating uncer tho milk ordinance rocomaondod by the Public 
Hoalth service. in outbreaks attributed pasteurized 


O 

Supplics the evidence points to broakdown of the pasteurizer, or 
bypassing of raw milk, or inadequate temperature or time of 
pasteurization, or post-pastourization infectione 


That the value of pasteurization is being increasingly 
recognized by the milkeconsuming public is shown by the progress 
made in the percentage of the milk supply that is pastcurizcde 
A survey made by the Public 4ealth Service showed that, in 1956, 
75% of the total milk supply of all municipalitics of over 1,000 
PY ae in the United States was protected by pasteurization 

14). For the largest cities, those over 500,000, the percentage 
was 97.53; for the smallest municipalities, those between 1,000 
antl 2,500, the percentage pasteurized was less than 256 
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In 135 municipalities all market milk was pasteurized in 1956, 
including 65 in which pasteurization was compulsory. There wore 
41 additional municipalities in which all market milk was pas- 
teurized except certified milk. ‘hore was a steady increase in 
the percentage of pastcurization between 1923 and 1936, partie 
cularly in the smaller corimunities, but most of the milk in the 
smaller communities is still raw, and it is almost entircly from 
small towns and from institutions that milk=eborne discase oute 
breakgare reportede 


Objections to Pasteurization Are Unsound 


Various objections have been raised to pasteurizatione 
One argument is that pasteurized milk is poor milk that has - 
been rescued by pasteurization. This was probably true in the 
early days of pasteurization, but it is not true in the many 
communities operating under the Public Health Service milk ordi-+ 
mance or under the ordinances which have set high sanitary’ stan- 
dards for the production of milk to be used for grade A pasteu- 
rized milke i 


The next argument against pastourization is that the proccss 
impairs the flavor of the milk. This can be easily disproved (15). 
In order to disprove this claim the health officer should first 
satisfy himself that the local pastcurization plants are strictly 
obsorving the Grade "A" pasteurized milk requiroments of the Public 
Health Service Milk Ordinance and Code, and that the milk is boing 
neither over-pastourized nor exposed to copper, eithor of which 
somotines produces off flavors. then he may break down the flavor 
prejudice against pastourization by arranging for flavor deter- 
mination contestse One of the local pasteurization plants may 
furnish both raw and pasteurized milk in quart bottles to the 
Rotary, Kiwanis, or other. civic luncheon clubs, the bottles be» 
ing marked with distinguishing marks unknown to the drinkerse. 
Each member should be provided with six glasses, placod ina ° 
row in front of hime A small-portion of pastcurized milk should 
be placed in three of the glasses and a small portion of raw milk 
should be in the other three in an order unknown to any one. but. 
the health officer. The members should not be told ‘how many . 
glasses contain pasteurized milke Then each member should be 
asked to tell by tasting which of the six glasses contained the © 
pasteurized milk. It is fundamentally important that the raw 
and the pasteurized milks be identically the same milk except 
for the fact of pasteurization. This condition is best accomp- 
lished by obtaining the raw milk directly from the pasteurizer 
just prior to the pasteurization process, but after thorough 
mixing, and then obtaining the pasteurized milk from the same 
batch of milk after the pasteurization process has been completed. 


If pasteurization really imparted an undesirable flavor to 
milk a large proportion cf the mombers should be able to gBive 
correct answors. The speaker should ask all members who really © 
believe thoy tan distinguish the flavor to rise and state their 

opini One 
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There will be only. a few membors who will make this clain, 
since the flavors are really indistinguishable; anc since 
these members will be mercly gucssing, the number of them 
who will guess correctly will depend purely on the laws of 
chanco. The mathematical chance of guessing correctly in 
this case is about throe or four out of one hundred. 


Et Whit: thus boccne apparont to(O Ls eRe momborship 
that pastcurization roally coces not impart an undesirable 
flavor to milk, and the rosults ofthe tost may then bo 
published in the newspapers. 


The romaining ‘argument Hs that pasteurization impairs 
the food value of milk. Mest cf us have known that the 
pasteurization temperature is cestructive to vitamin C, 
though we have insistcd that this vitamin is present in 
unccpenagable and irregular quantitios in milk anyway, and 
that orange juice is a much bettor sourco of vitamin C 
than milk. 


But there has been a widely cCistributed attempt to 
convinee the consumer that heating milk seriously affects 
its wholesomeness and growth-promoting powcr. 


In order to tost this out, the Public Health Servico a 
few years ago studied the history of over 3,700 children, | 
1,921 of which had received no milk except heated milk, 
and 1,836 of which had received raw milk for more than the 
lattor half of. thoir lives. (16). .It was, shown that ovor. 

a consicereble part.of. the, ago-woight.cunves, the heated. milk 

grcup of children. shows’ a Slightly: greator averago weight 
than the raw milk. group, the average ‘woight of the childron 

receiving raw nilk. being: 33.2. pounds.,.whereas. the average 

weight cr the children receiving heated milk. is 536 pounds, 
a cifferenco of 2623 Sri favor of the hoated milk group. 


we stuey. on ‘the. nodaat hee eurves - showec. that tho. curves 
of the tivo. groups. are practically idonticel. The raw milk 
" Group. shows. an. average height of 37.4 inches, while the 
hoated milk group shows an average height of 357.5 inches, 
a ciffcrence. of,.less..than, three- tenths, of. onc. POR CE Ne: again 
in. favor cf, fae. ‘heated milk BNOUP 


Studies of madness ‘financial status, and: supplementary 
foods. showed. practically. no cifference. between. the. two 
groups. of children. ren a in the.. case. of cod. liver ofl 

gi coding. - The raw milk group received cod liver oil 
during only 27.6% of the average child life, whereas 
the heated. milk. group received cod; liver oil. during: 41. 6% 

of the average. child.life... As. thi's might, heve. obscured 
a. real, Gifforenco in favor. of. raw. milk.in the preceding 
curves, the children who had received heated milk were 
rogrouped..into two. SUD-EPouUps ,; nanely, one. group: which 
ehad- received cod liver Oil, for.more than half. of their 

, laves,- and: be. other oBPOMP | which, had. received, ne cor. ‘liver. 

O11, at:alle | , Pies aes | i 


iscsi | 
As a woaee of “these Bhbhl enbbhery studies it was found that the 
former group gave. an average woight cf 33.8 pounds, too slight a 
differonce .to depress the former heated milk curve, below the raw 
milk curvee 


One _ other s Be Dit: oF n riroehin et was secured from the 


Sous 1 OF a HR ~ name hat the parents Of the chilcaron roceiving 
prodominantly : ante ame reported a highor incidence of cdiphthoria, 
scarict fever, Intosttnel Gis turbencess and rickets than cid the 
parents of children receivin heated milk only. ~ The respective 
case rates for dipnther ia wore L7.L and 2207 nor * thousand, for 


scarlet fever 23.0 and 41.4 por thousand, for intestinal cis- 
turbances, exclusive of Ciarrhee, 11.0 and 196.0 per thousand, 
anc for rickets 51.5 and S1.1 por thousand e 


From the above studies it may be stated emphatically, thorc- 
fore, that there is no Foundation tc the argunont that tho ho pastou- - 
pization of of milk inpairs its growth-promoting propor ise 


All Milk Should be Pasteurized Or Boiled 


It may be asked, if pastourization is roally so dosirable, 
why the Public Health Sopvice Milk Ordinance, which is now in. 
effect in over 2,200 communities (17), permits each community 
to decide for itself which grades of milk it will: permit. to be 
sold, instead of requiring the pasteurization of all milk. The 
answer is simply that if the ordinance were so worded only a 
small pertcntage of cities could be induced to adopt ite It was 
considored wiser to frame the ordinance so as to make it adaptable 
not only to cities which wore ready for the pasteurization of all 
milk but also to the many other communities in which thore still 
persists:a strong sentiment against pasteurizationse In the late 
ter group this ordinance will at loast provide the maximum pro» 
tection affordec by the raw milk precautions alone. Pending the 
timo when’ the pasteurization of all milk can be required by 
ordinance, health officors should persistently urge the cama 
LON OL pasteurized or boiled milk only. 


In closing may I again point out that every ‘sanitary precau= 
tion with which milk is surrounded, inclucing pasteurization, is 
of course subject to slips in operation. Health examinations of 
herds and employees occasionally fail to disclose existing discasé 
or carrier conditions, anc evon froquoent sanitary 1A eDoe Fe Cne ake) 
not prevent occasional violations, both at producing farms and at 
pastcurization plants. Howover,.the one thing which difforonti- 
atcos pastcurization from all other protective measurcs' is that 
while all other. measures may fail to protect complotely even if 
they arc properly applicd, pastcurization will always protect 
if it is proporly appliod. 
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WHAT. EVERY PERSON. SHOULD KNOW ABOUT MILK 
By Loslio C. Frank 
Sonior Sanitary Enginoor in Charge, Sanitation Soction 
Unitod States Public Hoalth Sorvice 
(Reprintod from Public Hoalth Roports of Doc. 14, 19343 
rovisod Jan. 1940.) 


Of all things of life which affect human welfaro none 
is more important than foode Food is to man what coal is to 
the furnaco or gasoline to the automobilc,. Food furnishos man 
with intornal heat, without which even overcoats would not 
koep him warm. Proporly scolected food provides mankind with 
the montal and physical onorgy which has boon tho mainspring of 
all civilization, it ropairs tho structural damage which tho 
wear and tear of life inflict upon our bodiocs, and it holps 
mako us resistant to discasoe On tho othor hand, improporly 
solocted food is responsible for a large proportion of human 
ills, from a simple stomachacho to the shortoning of lifo ite 
self. In short, food is all-important in tho aie economy e 


. of all of tho kinds of food nono is moro important 
than milk, tho principal food of infants and small childron. 
Thore are throo important quostions about milk which ovoery 
porson should be able to answor. Thoy aro: 


‘ (1) Why is milk such an excellont food, and how much 
of it should be included in tho dict? 
(2) How can milk bo safoguardod to prevont it from 
wronsml iting disoaso? § - 
(3) How can consumors bo cortain that tho milk thoy 
drink has boon. thus Saf oguarded 7. 


ae): WHY -IS MILK SUCH AN EXCELLENT FOOD, AND HOW MUCH 
OF IT SHOULD BE INCLUDED IN THE DIET? 


In tho first place milk is tho only food spocifically 
prepared by nature for tho young of marmals. Noarly overyone 
will irmodiatoly agroo that a. substanco spocifically preparod 
by naturo for no othor purposo than for food is most likely to 
contain the food olomonts ncodod to sustain life and justly 
dosoervos tho titlo rocontly conforred upon it, namoly, "tho 
most nearly porfoct food.$ 


It is by no Geka st! that wo know all of tho ate 
tributos which tho porfoct food should havo, but we can at least 
discuss some of thom. 


It will bo obvious that ono of the most important 
attributes which a food should possoss is that it bo a good 
source of cnorgy, sincc ovory living thing noods a frosh supply 
of onorgy ovory day. Milk is such a food and, furthormorc, is 
& cheap form of onorgye Tho oquivalont onorgy value in the 
form of cortain other widely usod foods is moro oxponsivoe 


Milk is also a good muscle builder. It is rich in 
protein, which is roquirod for musclo building. A child cannot 
grow and form strong musclos without protcin. A full-grown 
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adult cannot keop in health without ite As to tho quantity 
of protoin available in milk, Roso statos: "A quart of milk 
yiolds moro than an ounce of puro protocin of tho highost 
quality," that is, more than onosthird of tho total daily 
protoin roguiromont of an adult. 


Again, milk is a good tooth and bone buildor, 
for it contains plonty of lime. Childron particularly nood 
limc, and tho limo should bo in a form which is oasily util- 
izod by the bodye This is above all truo of the lime in milk. 
Ono cup of milk contains as much lime as 34 cups of carrots, 

7 oggs, or 42 slicos of broad. 


Milk is a far moro concentratod food from tho 
standpoint of solids than most of us imaginoe. Wo think of 
milk as a liquid not much abovo the consistency of wator; but 
it contains 13 percont of solids by woight, which is moro than 
is containod in onions, boots, carrots, squash, pinoapplo, 
turnips, oysters, cabbage, radishos, cauliflowor, spinach, 
watermolon, pumpkin, tomatoes, asparagus, colory, lottuce, 
or cucumbors.e  Whon wo buy 1 pint or 1 pound of milk, thorofore, 
wo buy more actual dry solid food than whon wo buy 1. pound of 
any of tho othor above-mentioned foods. 


' Mi Lic is also an ‘oxcellont sourco of fate This, 
‘of course, is obviously in tho form of cream, which, with tho 
milk sugar, is.diroctly rolated to its fucl valuo. 


: Milk is an oxcollont sourco of vitamin A. Profos- 
sor Shaewin, of Columbia University, one of tho outstanding 
dicot spocialists of tho world, has statod, as a rosult of 
his own oxtensive rosoarch, that “milk is tho most important 
of all foods as:a-source of vitamin A." The samo author has 

statod, in his book on "Chomistry ef Food and Nutrition": 
"Of Aho threo vitonins: a, B, and.C, vitartin A is tho factor 
of greatest practical importance to nutrition and hoalth, 
becauso so many of our staple foods are poor in vitamin A, 
and because a diotary poor in this vitamin causos such 
wide-spread weakoning of tho body and increases its suscop- 
tibility to.so many infoctious ‘disoasos." 


In tho January 1932 issuo of tho American Jour- 
nal of Public Hoalth, tho work. of Profossor Melloenby and his 
wifo on vitamin A (British Medical Journal, Oct. 3, 1931) 
was discussode As a rosult of thoir work with 550 prognant 
womon, those authors roportod a significant reduction in 
morbidity following the administration of a proparation 
containing vitamins A: and D; and the authors conclude, on 
the oxperimontal ovidonco, that the vitamin-D dt: feat had 
Llittlo to do with the results. 


} ; Again, Profossor ‘Mcllonby and his wifo havo for 
some 5 yoars” takon cod-livor oil (a rich sourco of vitamin A) 
daily and report that during this timo thoy havo bocn prac- 
tically froc: from ordinary colds. ‘This lattor, as the oditor 
of the Journal says, is of courge not a controlled cxporinont; 
but tho work on prognant womon was controlled, as 275 of tho 


wim 
womon roceivod the vitamin A preparation and tho romaining 275 
did not. Thoso statements aro very intcoresting in viow of the 
widespread fooling that vitamin A givos protoction against 
infoction.e 


. Milk sooms also to bo a good source of vitamin G- 
This vitamin, as tho result of the ronowned work of tho late 
Surg. Joseph Goldborgor, of tho Public Health Sorvico, has boon 
found to bo valuable both in provoenting and in curing pollagra, 
a diotary doficioncy disoase. Sinco milk contains vitamin Gs 
the consumption of milk has boon strossod by Goldberger and 
othors as ono important measure for combating pollagra. — 


Finally, milk is one of tho most digostiblo of foods. 
It is casily digostod by most persons. Shorman statos that tho 
coofficiont of digestibility of milk protcin is from 97 to 98 
porconte 


It may be askod why milk was callod tho most noarly 
perfoct food rathor than “the porfoct food." This is bocauso, 
while it is tho most noarly porfoct food, it is not absolutoly 
perfect, and what has been said would not be complete without 
roforonco to its shortcomings. Milk does not soom to be an 
entirely dopendable source of tho othor vitamins, nor does it 
contain sufficiont iron, and oxporimonts havo shown that in- 
fants and young animals restricted ontiroly to milk ovor con- 
siderable poriods of time dovolop anomia.e 


For this roason, and also bocauso varioty in tho diot 
stimulates tho appotite, we should not try to livo on milk alonos 
The diot of normal children should include a quart of milk 
daily, ,supplomented.with a wiso selection of other foods, among 
which should be included orange juico, cod-liver oil, and groon 
vegotablos. Normal adults may wisoly includo at least a pint 
of milk in thoir daily diot. Of course, abnormal adults or 
childron should roceive and follow compotent modical advice. 


I scoms roasonablo to beliove that in the future 
public-health officials will not always grado milk on tho basis 
of its cloanlinoss and safoty alono, but will also grade it 
with roforonco to its nutritive valuo.e Rocontly it has becomo 
quite apparent that tho kind of food a cow gots vory much 
affects tho nutritive valuo of tho milk sho gives. Thcroforo 
it may bo anticipatod that somo time in the future grado 4 
milk may be required to havo boon producod ‘by cows which ro- 
coive at loast a standard balanced ration so that thoir milk 
may -possoss tho maximum food valuo for human boings. 


(2) HOW CAN MILK BE SAFEGUARDED TO PREVENT IT FROM 
TRANSMITTING DISEASE? 


It scoms a pity that milk can bo such an exccllont 
food and at tho samc timo so dangorous if not properly safo- 
guarded. But it is wnfortunatoly truo that milk is not only 
a good food for human boings, but also a good food for cortain 
types of disoaso organisms, such as those causing typhoid fovor 
and diphthoria. Thon, again, milk may sometimos, without our 
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knowledge, come from sick cows. In such cases their milk 
may at the time of milking contain large numbers of the 
organisms of such diseases as septic sore fPespaiaiige Baga 
. fever, and tuberculosis. 


Occasionally there occur milk- borne outbreaks 
of appalling magnitude. Only a few years ago a milk-borne 
outbreak in Montreal caused over 5,100 persons to be stricken 
with typhoid fever, and killed over 500 of them. Fortunately 
most disease outbreaks caused by unsafe milk are not nearly 
so serious as the Montreal outbreak, but the United States 
Public Health Service receives reports each year of from 50 
to 50 outbreaks. 


This fact is tremendously significant to all of 
us who drink milk--AND ESPECIALLY TO ALL OF US WHO HAVE 
CHILDREN. 


Among the diseases which may be transmitted 
through milk are tuberculosis, typhoid fever, scarlet fever, 
diphtheria, septic sore throat, and undulant fevor. Let us 
confine ourselves for the moment to but three of them-=tubecr- 
culosis, typhoid fever, and septic sore throat. 


SUPPOSE YOU WERE A DAIRYMAN. WHAT WOULD YOU 
DO, SHORT OF PASTEURIZATION, TO MAKE SURE THAT NONE OF YOUR 
CUSTOMERS WOULD EVER CONTRACT ANY OF THESE DISEASES. BY DRINK» 
ING YOUR MILK? 


Woll, in tho case of tuberculosis, almost the 
only thing you could do would be to have your cows tested 
for tuberculosis and kill thoso that showed they had ite 


Suppose you did that. Suppose you had a hord of 
50 spoendid, purc-brod cattlc, that you had thom all tested, 
found 3 or 4 of them to be tuberculous, had these 3 or 4 
-slaughtcred, and then continued with your business. Would 
you havo protected your customers from contracting bovine 
tubcrculosis? If I wore one of your customers, could you 
givo mo roal assurance that I would novor regrot having 
pormitted my children to drink the milk from your dairy? 


Certainly the four you had slaughtered would no 
longor be a monaco. But suppose that a year lator, when you 
came to tost again, you found anothor cow to be tuborculous. 
Then you would faco a very sorious question. You would wondor 
how many months it had beon tuberculous. You would bo as- 
sailed by the disturbing thought that perhaps some innocent 
child had recoived through your milk supply the germs of 
tuberculosis, an infection which might not disclose itsolf 
until considerable time had clapsed, until, porhaps, the 
child and the paronts had forgotten dy you had cver beon 
their dairyman. 


Do not let anyone benumb your conscience into 
believing that this doos not happens It doos happon, again 
and again, oven at cartifiod and grado A raw-milk dairios, 
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and slaughtering tho tnfootod cows ene: not undo tho damage 
they have already dono. 


Now lot us pass on to typhoid fovor. If you wore tho 
ownor of a raw-milk dairy, what would bo tho most offoctivo 
thing you could do, short of pastourization, to mako suro that 
your milk supply would not carry typhoid fevor RS your cus~ 
tomers? 


Of courso, if ono of your milkors or othor holpors 
contractod typhoid fovor, you would at once havo him quarantinod 
or sont to a hospital; and if you wero prompt and carcful, 
there would probably be vory littlo danger. But; unfortunatoly, 
that is not usually the way opidomics of typhoid fovor are 
caused by milk. Whon milk bocomos infectod with typhoid fovor 
it is usually not a sick porson who is at fault, but, instoad, 

a perfoctly woll individual, one who had had typhoid fover 
porhaps yoars ago and who possibly did not ovon know that what 

ho had was typhoid fovor. Novortholoss, ho has, as a rosult is 
this possibly unrocognizod sicknoss, bocomo what is known as 

a typhoid carricr. Sych a man is, so far as wo know, a porfectly 
well individual. He doosn't look sick and he doosn't fool 

sicke But, wifortunatoly, ho still carrios typhoid fovor gorms, 
eithor in his gall bladder or olsowhoro, from which thoy aro 
discharged with his foces or urino, and thus accidentally now 
and then find their way to his hands, his clothing, and 
oventually to the dairy oquipmont and to tho milk supply. 


Of course, tho typhoid-fovor carrior is not awaro of 
his condition. If ho wers, ho would, In most casos, be honost 
enough to rofuso to imporil tho lives of his follow boings by 
continuing to work at a dairy. But that is tho dangorous thing 
about ite Tho typhoid carrior is usually ignorant of tho fact 
that ho is a monaco, a carrior of discase and doath. 


, Knowing thoso facts, thon, what would you do if you 
wore tho ownor of a rawemilk dairy? Possibly you would do what 
is requirod by tho Public Hoalth Sorvico milk ordinance for 
grado A raw=milk omployocs who havo at any provious timo had 
typhoid fovor. You would havo ovoryone at your dairy sond 
samplos of thoir focos and urine to the hoalth departmont 
laboratory so that it could be dotorminod whothcor thoy contained 
any typhoid organisms. Fortunatcoly sciontists have discovoroed 
an oxcollont_mothod of recognizing typhoid fevor gorms. | 


Now supposo you took this procaution and tho labora- 
tory reported that so far as it could dotormino nono of tho 
spocimons of fecos or urine contami nod tho gorms of typhoid 
fover. Could you then rost assurod that nono. of your omployoos 
is a typhoid-fovor carrior, and that-nono of your customors 
would ovor contract typhoid fovor from tho milk you sold thom? 


Unfortunatoly, the answor must bo nose Many typhoid- 
fevor carriors do not dischargo tho typhoid-foveor germs ovory 
day, and on tho day the spocimons woro colloctod and sont to 
tho laboratory tho carricr, if there had beon one at your dairy, 
may or may not have boon discharging theo organisms e © If he was 
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discharging them, the chance that the laboratory would find 
them is excellent; but if he was not discharging them the 
laboratory could not, of course, find them. 


There is, therefore, no: way to make absolutely 
sure that raw milk will never contain the germs of typhoid 
fever; and if you knew as much about the danger as the health 
officer does, you, as a dairyman, would live constantly in fear 
lest some morning you awaken to find the newspapers pointing 
the finger of accusation at you and your milk Supp+ye 


' We have now discussed 2 of the 3 aEERREOS we 
intended to discusse | ; 


How about the thirde-septic sore throat? What 
could you, if you were a producer of high-grado raw milk, do 
to prevent the transmission of this disease through your milk 
supply to your customers? 


Frankly, I do not know. A milker may think he 
has an ordinary cold, when really it is septic soro throate 
He may then infect the milk supply directly, or he may infect 
a cow's udder during the milking process, and the milk from 
that cow may later bo simply tooming with the organisms of the 
discasGe 


- Suppose we wore to examine ovory milkor'ts 
throat every day and ovory cow's uddor ovory daye Even then 
we would not have dono away with the dangor, bocausa by the 
timo tho roport camo back from tho laboratory somo of the 
milk would have beon consumod.e Of course, I neod not tell 
you that a daily cxamination would bo out of thc question, 
if for no other roason than the expense entailode 


A septic sore throat outbroak can be vory sorious. 
In Portland, Orog.e, sovoral years ago, a milkor infocted a 
cow's udder; and before tho resulting cpidomic was es 
487 porsons sickoned and 22 diode 


To ropoat, I do not know of any way in ‘which you 
could guaranteo that septic sore throat would not bo esha 
eae nie your raw-milk whe ain : 


IT SEEMS IMPOSSIBLE, THEN, TO ESCAPE THE CONew 
CLUSION THAT: ALL MILK SHOULD BE SITHER PASTEURIZED OR BOILED 
TO — IT SAFE. 


Should wo roly upon boiling? That is what is ° 
dono in many parts of Europe and South Amcrica, and, as a 
rosult, thoy have in. thoso placos practically no milk-borno 
discase. But with these poople boiling milk is a mattor of 
daily habite In most of the arcas in quostion, the houso~ 
wife docs not have ico, and milk is boiled to keep it from 
souringe . 


In this country wo have to doal with two factors: 
First, that most familics do have ico or olcectric rofrigorators 
and can koop milk swoot; and sccond, that many people do not 
like tho taste of boilod milke 
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If hoalth officors simply said to all of tho pcoplo, 
"Boil your milk," thoy could not dopond upon a sufficicnt num- 
bor doing it to prevont opidomics. Again, tho adults and chil- 
dron who now drink raw milk bocauso thoy like its flavor would 
not drink so much milk if it had to bo boilod, and wo must, 
by all moans, oncourage pooplo to grink cnough milk. It is 
just as important to do this as it is to mako milk safo. 


There is, thon, only ono othor thing wo can do (short 
of putting chomicals into the milk, and nobody wants to do that), 
and that is to pastourizo tho milk. That is why most health 
authoritics today fool that ALL milk should be pastourizod. 

The most common mothod of pastourizing milk commorcially is to 
heat it to 145 dogroos F. and hold it at that tomporature for 

50 minutes. This troeatmont kills or rendors harmloss all 
discase organisms which may be transmitted through milk. Highor 
tomporatures for shorter poriods are also cffoctivoe. 


You nocd not bo worricd about the offoct of hoating 
milk upon its food valuoe The vast majority of hoalth officors 
and physicians today boliove that pastourizing milk has no | 
significant cffoct upon its food valuo, ospccially whon it is 
romomberod that all childron should rocoive a supplomontary diot 
in addition to milk. Vitamin C is affoctod by hoat, but this is 
not significant, sinco tho amount of this vitamin prosont oven 
in raw milk is frequontly insufficiont, and it is thorcforo. 
nocessary to food childron orange or tomato juico or somo othor 
high=boaring. source of vitamin C, rogardloss of whcthor the 
milk they drink is raw or pastourizod. Thorcforc, since tho 
child will got all tho vitamin C it needs anyway, why tako a 
chanco on disscaso by insisting upon giving it raw milk? 


Several yoars ago the Public Hoalth Sorvice conducted 
an intonsivo study of about 3,700 children to dotermince whother 
thoso who drank heatod milk actually throvo less woll than 
thoso who drank raw milk. Tho rosults of tho studics showod 
that tho avorago woight of tho childron rocoiving raw milk was 
3$3e2 pounds, whoroas tho avorage woight of tho childron rocoiving 
heated milk was 33.6 pounds; also tho avcrago height of tho 
childron recoiving raw milk was 57.4 inchos, wheroas tho avorage 
height of the children rocciving hoeatod milk was 37.5 inchos. 
Furthormore, from the paronts! reports it was found that tho 
childron who drank raw milk suffored with cormunicablo disoases 
' moro froquontly than did tho childron who drank hoated milk 
onlye Tho final conclusion of tho study was that, taking into 
account the avorago supplomontary Amorican child dict, childron 
who are fod pastourizod or other hoatod milk thrivo as woll as 
childron who are fed raw milk, and contract cortain communicablo 
discases loss froquontly. 


"But," you may say, “many pooplo do not liko tho 
flavor of pastourizod milk, and I am ono of them." 


That may bo quito truc; but it is true only whon a 
lowegradc, uncloar milk is used for pastourization or whon a 
high-grado milk is improporly pastourizod. Pasteurization will 
not remove tho bad flavor from bad milk, and ovon good milk can 
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be damaged by pasteurizing it improperly. But if high-grade 
milk is properly pasteurized, there is no change in the flavor. 
To prove this, your health officer may conduct the following 
demonstrations 


He should satisfy himself: that the local pasteur- 
ization plants are strictly observing the grade A requirements 
and that there is no real flavor difference, such as might 
result from the use of a higher pasteurizing temperature than 
is required or from exposure of the milk to copper. Then one 
of the local pasteurization plants may furnish both raw and 
pasteurized milk in quart bottles to the Rotary and other 
civic luncheons, the bottles being marked with distinguishing 
marks unknown to the drinkers. Each momber should be provided 
with six glasses, placed in a row in front of him. A small 
portion of pasteurized milk should be placed in 3 of the glasses 
‘and a small portion of raw milk in tho other 5 in an order 

unknown ‘to anyone but the health officer. Tho members should 
not be told *how many glassos contain pasteurized milk. Then 
each member should bo asked to tell by tasting which of the 
six glassos contain passteurizod milk. (It is fundamentally 
important that the raw and pastourizod milk bo identically 
the samo milk, except for the fact of pastourization. This 
condition is accomplished bost by obtaining the raw milk 
' directly from the pastourizor just prior to the pastourization 
process, aftor thorough mixing, and thon obtaining the pastocur- 
izod milk from the samo batch of milk.) 


Each guost should bo es ouisia tel with a small card. 

Tho glassos should be considered as boing numborod from loft 
to right and oach guost should be asked to write on the card 
the numbers ropresonting the glasses containing pasteurizod 
milk. Thon somcone from the speaker's table should announce 
the true content of cach of tho six glasses, and all of the 
-membors who gucss correetly may bo awardod a prize of some 
sort. 


If pasteurization roally imparted an undosirablo 
‘flavor to milk, most of the guosts should give correct answors 
for all six glassos. If pastourizcd milk really cannot be 
dotcctod by flavor, most of tho members should fail in re- 

. porting all six glasses correctly. In tabulating the answers, 
cach guost who fails to report all six gtasses correctly* 
should be listed as "wrong." A vory fow may guess correctly 
just by chance. This chance is the samo as that of throwing 
all 6 heads whon pitching 6 ponnies at a timo, usually not 
moro than 1 or 2 timos in 100 throws (p20.0156). 


Aftor this Heinen contest has boon tried upon 
at loast 100 porsons in the city, the results may bo published 
in the nowspapors as ovidonco of the fact that propor oan 
ization rcally doos not affect tho flavor of milk. 


Of course wo should not roly upon pastourization 
as a curcsall and nogloct all procautions at tho farm, ovon 

if the flavor probiom did not oxiste The pastcurization pro- 
‘coss is oporatod by human boings and thoroforo is not ontiroly 


* 
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foolproof, though it is noarly so. We should firmly insist that 
the milk’ wo drink be not only proporly pastourized but also 
carofully jproducod, so that wo will havo tho maximum practicablo 
protection all along tho lino from the cow to tho consumor. 


'(3)° HOW CAN CONSUMERS BE CERTAIN THAT THE MILK THEY 
DRINK HAS BEEN THUS SAFEGUARDED? 


As abovo statod, milk which has beon proporly safc- 
guarded must have boon both carofully produced and properly 
pastourized. Is the milk you buy such milk? Tho first thing 
you must know bofore you can bo suro of this is whothor tho 
milk regulations in force in your city corroctly proscribo tho 
mothods of production and pasteurization. Thore has boon much 
disagrcomont on this point among hoalth officors in tho past, 
and obviously not all hoalth officors havo beon corrocte In 
some citios tho milk is not carefully produced bofore pastour- 
ization, and in others important pasteurization principles aro 
ignored or faulty pastourization machinos used, and yot tho milk 
may be sold as grado & or othorwisc dosignatod as safc. 


To romody this situation tho Public Health Sorvice 
has for a number of yoars bcon urging Amcrican States and cities 
to adopt ono uniform systom of offoctive controle Tho model 
uniform rogulations are carofully revicwed annually by a 
National Advisory Board, composed of 16 oxports in milk-control 
work. 


Undor tho rogulations approved by this board, grado A 
pastourizod milk is milk whieh has been both carofully producod 
and proporly pastourizod and is as safo as any milk can bo mado. 
Grade A raw and cortificd milks are raw milks which aro as safe 
as ANY RAW MILK can practicably be mado. If you profor to buy 
either of thoso raw grados, you can socure the added protection 
of pastourization as:home as follows: Place tho milk in an 

aluminum :-vossol on a hot flamo and heat to 155 degrees F., 
stirring constantly; thon-immodiatcoly sot tho vossol Imig ia 
wator. rs continuo stirring until cool. : 


Te: you buy grado A pastourizod milk, howovor, no 
additional homo troatmont is nocessarye 


Ovor 2,200 Amorican communities havo already put 
theso wmiiform milk regulations into offect. and aro grading milk 
in accordance thorewith.e In such cities a milk distributor who 
is found to violate any grado A requiremont is dorotad or do- 
gradod by the health officor, and must remove the grade A caps 
and substitute lowor grado caps, depending upon tho nature of 
the violation. This attracts your attontion if your milk dis- 
tributor becomes caroloss. Finally, tho hoalth officor may 
rovokc tho pormit of such a distributor if ho porsists in fail- 
uro to safoguard tho milk ho nena 


You may wish to know what you should do if your 
municipality has not as yot adoptod thoso nationally rocommondod 
uniform milk rogulations. Tho bost thing to do is to call on 
your health officer and discuss the matter with him. In most 
cases he will appreciate that and welcome your assistance in 
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urging the city authorities to adopt the ordinance and provide 
‘the necessary inspectors, 


However, your health officer may have already 
worked out a good milk ordinance of his own and he may be 
justly proud of the results he has accomplished. If he is 
in doubt as to whether the local ordinance is in all respects 
the equivalent of the United States Public Health Service 
ordinance, he may consult the Stato milkecontrol authority or 
the Public Health Service. Even if your local milk ordinance 
is a good one, however, your health officer and you may agree 
that there are advantages of economy and efficiency in the 
adoption of a standard. There is no profit in difference for 
differoence's sake. Of course, if your local ordinance is 
really better than the nationally recommended standard, your 
city should not drop the improvoments; but it should bo made 
quite certain that they are roal improvements. If so, they 
should be brought to the attention of the Public Health Sore 
vice, which should incorporate thom in its standard. 


Ono final doubt may still assail you. You may 
want to know how you can be suro that tho local milk inspectors 
do not give a dairy a grade A rating when it doos not dosorvo 
ite This is a vory roal problem which is taken caro of by 
anothor part of tho gonoral national milk sanitation program 
of the Unitod States Public Health Sorvice. It rocommends 
that tho Stato milk control authority in oach Stato should 
poriodically moasure tho oxcollonco of tho milk sanitation 
work done in each municipality in tho State by moans of a- 
rating mothod dovisod. by tho Public’ Hoalth Sorvice, and 
award ratings. If. the city milk-control work is found to 
rato-90 porcont or morc, tho namo of that city is included 
in a list publishod poriodically by the Public Health Sorvico. 
A copy of this list may be socured by addrossing the Public 
Health Sorvice. You and your follow milk consumors should 
loave no stono unturned in holping your health officor 
qualify your city for inclusion in this list. 


Last of all, the Public Hoalth Servico itsolf 
occasionally rates citios in tho various States and thus 
standardizes the State rating work. This givos you tho 
assuranco that the ratings awardod by the Stato departmont 
aro comparablo with Pe ae: ratings in othor Statos. 


SUMMARY 


(1) Milk ie, an oxcollont food bocauso (a) it 
is a natural food, (b) it is a choap sourco of onergy, (c) it 
is a good muscle buildor, (d) it is a good tooth and bone 
buildor, (o) it is a highly concontratod food, (f) it is an 
excollont sourco of vitamins A and Gy and (g) it is highly 
digestiblo. 


Normal childron should consumo a quart of milk 
a heer normal adults a pint, togothor with a wollebalancod 
supplomontary dict, which in tho caso of childron should in- 
elude such foods as orango juico, cod-livor oil, and groon 
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vogotables. Abnormal childron or adults should recoive and 
follow compotont modical advice. 


(2) Milk may bo safoguarded so as to provont it from 
transmitting such diseases as tuberculosis, typhoid fovor, scare 
lot fovor, diphthoria, soptic sore throat, and undulant fovor 
by caroful production and propor pastourization. Neoithor 
production procautions alono nor pasteurization alono are adae- 
quate. Both aro nocossary to assuro the maximum protoction 
from cow to consumor. 


(3) Consumers may assuro themsolves that the milk 
they drink has boon thus proporly safeguarded by purchasing only 
grado A pastourizod milk as dofinod by tho United States Public 
Hoalth Sorvico milk ordinance, or by pastcurizing at home 
cortifiod or grado A raw milk as dofined by this ordinance. 
Consumors should ascortain whethor tho local milk ordinance 
is cquivaleont to the uniform milk ordinance recommended by tho 
Public Hoalth Sorvico, and if not, thoy should offor to assist 
the Local health officor in having all of its provisions incor. 
poratod in the local milk ordinance, or, bettor still, in having 
tho prosont ordinance ropoaled and tho recommondod uniform or- 
dinanco adoptod outright. 


To insure that the ordinanco is strictly onforced, 
the local milk control work should bo ratod at loast biennially 
by the Stato milk control authority, and tho rating should be 
not loss than 90 porcont, based upon tho standard rating mothod 
rocommended by the Public Health Sorvice. Cities with 90 por- 
cent ratings arc listed somi-annually by the United States 
Public Hoalth Scrvics. Copics of the list and of the roconmmondoed 
uniform milk ordinance mey be socuroed by addressing tho Public 
Hoalth Sorvico at Washington. 
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A STUDY OF MILKBORNE EPIDEMICS 
Poul B. Brooks, M. D. 
State Departmont of Hoalth, Albany, N. Y. 


(Roprintod from Journal of Milk Technology, 2 (4) 168 (1939). 
Published by tho International Association of Milk sashmbsanioai ven 
29 Ne Day Ste; Orange, N. Se) 


EPIDEMIOLOGY 


In tho twonty-two yoar poriod 1917-1938 inclusive, 
New York Stato, rocorded 151 milkborne outbreaks of sicknoss. 
Now York City, with no raw milk othor than a relativoly small 
amount of cortifiod milk, recordod nono. Of tho discasos in- 
volved, typhoid and paratyphoid fover contributod tho largost 
number of outbreaks (75) but in two-thirds as many outbrcoaks 
of streptococcus infcoction--scarlot fovor and septic sore 
throate=the total numbor of victims was nearly fivo timos as 
greet. Tho othor discases woro diphthoria, poliomyolitis, 
bacillary dysontory, and gastroentoritis. 


Sixty-nino of those outbreaks occurred during the 
last twolve yoars of tho poriod, and a study of tho data on those 
has rovoalod somo intoresting and significant facts. All oxe 
copting four occurred in rural towns and villages. The source 
of infection in sight was not detormined but tho other sixty- 
one originated at tho farm. This illustratos tho fallacy of 
the still popular idea that milk is safo.if it comes diroctly 
from the farm to tho consumor. 


Dircct contamination by casos or carriors on tho farms 
‘appears to have boon rosponsible for about half of the sixty- 
nino outbreaks, if wo include a few in which the opportunity for 
such contamination was suspocted but not proven. Responsible 
casos of mastitis woro locatocod in twonty-four other outbroaks 

of soptic soro throat, scarlot fovor, and gastroontoritis. 


Considoring as ono group tho thirty-nino outbreaks of 
scarlot fovor and soptic soro throat occurring in tho twolve-~ 
yoar poriod, rosponsiblo casos of mastitis wore discovorod in 
cightoone. It is almost cortain that somo wore misscd, duoc to 
the invostigators gotting on tho job too lato and to roticonce 
or actual concoalmont on tho part of dairymon. In clovon of 
the cightoon, tho probable human sourcos of infoction of tho 
cows! uddors woro Llocatede Wo boliovc, of courso, that thoroe 
woro hunan gsourcos in tho othor sevone Tho conditions from which 
~ the eleven infoctod porsons suffered were about ovonly divided 
botwoon throat and wound infections, tho lattor most often on 
the hands. 


ADMINISTRATIVE QUESTIONS RAISED BY EPIDEMICS 


Twonty-five of tho more important outbroaks of which 
a&.majority wore of scarlot fevor and soptic sore throat, wore 
solectod as tho basis of an inquiry dosignod to find tho answors 
to somo questions of intorest primarily from an administrative 
standpoint. This rovoalod, anong othor things, that in only 
five of sixtoon outbroaks did physicians attonding casos report 
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thom promptly. to the local hoalth officors, as thoy aro logally 
roquircd to doe In only ton out of ninotoon instances did 

local health officors roport to the Stato Dopartmont of Health 
without sorious dolay. In many of tho outbroaks of stropto-~ 
coccus infoction in which bovine udders wore infoctod by milkors 
having soro throat or discharging soros or wounds, the dairy-. 
mon apparontly know of tho condition of the milkors beforo 

tho bovino infoction occurrod. In connection with oightoon 
outbroaks, it was roported that dealors whoso milk was rospone- 
1b16 wont out of business in cight instances, in three the 
deoalors lost some of their trade, and in soven thoir businoss 
apparently was not affoctod. In ono of tho lattor instances 

it was roportod that gross nogligonco on the part of the 

dealcr was rosponsible for tho outbroak--ono or our most soriouse 


Indocd, it is a rogrottablo fact that thore is 
ovidonce in our filos which forcos us to tho conclusions that - 
ignorance of facts which should be common knowlodgo among 
intolligont dairynon and doalors, failuro to conform to commonly 
rocognizod standards of practico in the milk businoss and to 
logal roquircmonts, carolossnoss, or nogligonco--ono or all 
havo boon factors in tho causation. of many if not most of 
our sang denis 


Roforonce has beon mado to tho aftor-offect, if 
any, on the businoss of doalors whose milk was rosponsiblo for 
oightoon opidomics. Through tho cooperation of tho sccrotary 
of tho local Chambor of Commorco, we wore able to got some 
intorosting data on the offoct of ono of those on business in 
gonoral. This was an opidomic of 511 casos of scarlot fovor 
in a villago with a population of 4742: about 1 in 9 of the 
population having boon ill. A canvass was mado of two manue 
facturing plants and sixtoon othor places of businoss. Tho 
estimatod aggrogato loss from falling off of Ged nens and tho 
closing of ono of tho manufacturing plants was $149,721. Con- 
sidoring that tho canvass did not includo all Laces of business 
and that no attompt was made to dctorminoe the cost of familios 
of victims of tho opidomic this figuro would soen sufficiontly 
improssivo to convince businoss mon, not othorwiso convincod, 
of tho importanco of provoenting such cpidomics. 


ILLUSTRATIVE: OUTBREAK FROM STAPHYLOCOCCI 


A briof refcronce to two outbreaks will illustrato 
tho possibility of troublo from carélossnoss and disregard of 
logal roquiromonts, ond will bring out somo othor pointse Ono 
was an outbroak of 75 casos of gastroontoritis in two asso- 
clatod privato summor camps, ono for boys, the othor for girls. 
Theso camps recoived daily about 240 quarts of supposedly 
pasteurizod milk, in cans, from a producor-doaloer who also sold 
about 220 quarts daily to othor customors. Tho casos in tho 
two camps occurrod, at difforont timos on the sano day, 
about five hours aftor consumption of milk. At tho timo of 
invostigation somo of this.milk romained in one can and, when 
tho phosphataso tost was appliod, gavo a comploto raw reaction. 
Tho Laboratory reportod both Staphylococcus aureus and homolytic 
streptococci in samplos'from tho.can. At tho dairy ton cows 
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woro found to havo mastitis. Tho usual practice was to cool 
the raw milk in a vat at tho farm milkhousce and to storo the 
cans of bulk pastourizod milk in a vat off tho pasteurizing 
room. Tho invostigation roport indicatod that the milk-houso 
vat had boon out of cormission bocauso of a loaks; and'all of 
the cans, unlaboled, wore coolod in one vat, tho raw milk at 
ono cond, pastourizod at tho othor. An omployoe at the plant 
agreod that on tho day of tho outbroak ho may havo gotton two 
cans of raw milk by mistakoe-as ho apparontly did. Whon I say 
the milk was cooled, I say it with rosorvations: tho tompore 
aturo of milk in tho vat at one visit was 70 dogroos F. Counts 
on two bottlos of pastourized milk from tho plant woro 150,000 
and 560,000 colonios por ml. Tho sanitary codo limit for tho 
grade is 50,000. 


This outbreak, presumably due to consumption of 
Staphylococcus aureus toxin, quite evidently was the result 
of inadequate supervision by the proprietor and of careless 
methods both at the farm and in the plant: milk from cows with 
mastitis being used, cans not properly labeled and separated, 
and inadequate cooling giving opportunity for pathogenic organ-~ 
isms to multiply and develop toxin. This producer-dealer is 
said to have lost considerable business and eppgnne to have 
learned his lessone 


OUTBREAK OF TYPHOID FEVER 


An outbroak of seven cases of patna ae fovor in a 
small city demonstrates the weakness of control measures when 
we are dealing with unreliable individuals. The patients were 
Italian and Polish and thoir infection was traced to milk, 
supposedly pastoeurizod, from a Polish dealer. Ho served about 
780 patrons daily. It doveloped that at the timo when tho. 
infoction prosumably occurred, ho was buying twelve to fifteen 
quarts of milk daily from a four-cow dairy on which thoero was a 
Polish woman, known and rogistored as a typhoid carrior under 
the suporvision of the hoalth officor of tho township in which 
the farm was locatod. Proviously, on tho carrior agrooing to 
have no contact with milk or utonsils, tho dairyman had been 
authorized to sond his milk to anothor city for pastcurization. 
Instcad of this, it had gono, at loast for a timo, to tho local 
dealor. Both tho dairyman and doalor doniod this until con- 
fronted with proof. Tho carrior had boon washing utonsils 
on the farm. Tho doaler was rcported finally to have admitted 
that, on somo occasion whon hoe ran short of pastourizod milk, 
ho might havo bottled this raw milk. This prosumably was what 
happenod. Tho doaler paid a ponalty of fifty dollars. Tho 
dairyman was forbiddon to koop cows on tho farm as long as tho 
carrior romainod and ovontually sold out. 


While wo have had a few milkborne outbroaks traceablo 
to known typhoid carriocrs, the unrocognizod carrior naturally 
is a groator sourco of dangor whon milk is not pastourizod. An 
outbreak of thirtoon casos of typhoid fevor a year ago in a. 
small village illustratos what may happen. A small raw milk 
producor-doalor noodod moro milk and without authorization from 
tho honlth officor, got fifty quarts daily from a rolative's 
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farm which was convoniontly located. The casos began developing 
shortly aftor this milk was added. The rolative turned out 

to be a typhoid carrior who had had typhoid fover cightoon 

yoars boforo. For several yoars his milk had beon going to 

a city pastourizing plant and nothing had happonode 


In this outbroak it was the peoplo who usod tho 
most milk, gonorally spoaking, who becamo infoctod. Among 
141 who usod tho milk and wore not infoctod, tho avorago 
amount consumor daily por pcrson was 0.98 pint. Tho avorago 
among thoso who contractod the disoaso was 2.2 pints daily. 
This outbreak also illustratos tho point that tho extont of 
an outbroak is not tho only moasuro of its soriousnoss. Among 
tho thirtoon victims thore woro throo deaths (a fatality 
rato of 23 porcont): a girl of thtrtoon, a boy of oightoon 
and a man of sovonty4throoc. Tho lattor's wifo also had tho 
disoaso but survivode 


OUTBREAK OF SEPTIC SORE THROAT 


An outbroak of 33 casos of soptic soro throat 
in a small villago had somo intoresting features. This was 
an oxplosivo outbroak limited to omployoos of a milk col- 
locting plant, thoir familios, end a fow intimato frionds. 
The plant was shipping raw milk to a large city for pastour- 
ization. Tho omployoos woro pormittod to take milk from tho 
plant, in thoir own containors, for family usoe Ordinarily 
this milk was drawn from the coolor into a can at about tho 
samo timo oach day and lator was moasurod into tho omploycos! 
pails. This milk was tho ono thing in common among tho plant 
employecs and thorec had boon no provious illnoss among thom. 
Milk came to this plant from 199 hords, roprosonting about 
5600 cowse Trying to find tho ultimate sourco of infoction 
soomod like “looking for a noedlo in a haystack". Novortho- 
loss, one of our optimistic milk sanitarians bogan making 
Brood smoars of milk from cach dairy, as it arrivod at the 
plant. “Lady Luck" was on his sido: ho had oxaminod only a 
fow smcars when ho found ono in which thoro woro large numbors 
of stroptococci and loucocytose A "Brood smoar" of a similar 
sarnplo is shown in Figuro l. A visit to this farm rovoalod 
a cow with mastitis, from whoso milk homolytic stroptococci 
of Lancoficld's Group A woro lator isolatod. Tho milk from 
this farm usually roached tho plant at about tho timo tho 
onployoos! supply was boing takon oute 


Furthor invostigation revoaled the probablo sourco 
of infoction of tho cow's uddor. Sho had como from anothor 
farm. Lato in Docombor (tho cpidomic was in April) tho man 

who milked hor had “a sovoro soro throat" as his mother also 
did. lLator in the wintor, tho cow freshoned and dovoloped 
what was described as a sovoro “cakod udder". At the time of 
tho opidomic, this man still had homolytic stroptococci in 
his throat and thore is little doubt but that ho was tho 
ultimatc sourco of tho opidomic. And hero lot me ropeat what 
can not bo repoated too ofton: tho only casos of mastitis. 
‘rosponsiblo for soptic sore throat or scarlot fevor, so far 
a8 wo know, aro thoso arising fron infection with homolytic 
stroptoonsei from a human sourcoe 
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Throo of the four outbreaks thus far montioned were 
from milk intended to bo pastourized boforo boing used. This 
obsorvation, plus the fact that in New York State in at loast 
fiftoon yoars wo havo discoverod no outbreaks from milk ovon 
partially pastourizod, givos us some idoa as to what ovon in- 
porfect pastourization savos us from. It suggosts, also, 
that failuro to pastourize (tho "human olomont") is, in gonoral, 
a much groator source of dangor than dofoctivo pasteurizing 
apparatuse I+ doos not minimizo tho importance of officiont 
apparatus but it supports tho boliof that thore is a considor- 
able margin of safoty in the standard procodurose 


ASSOCIATED OUTBREAKS OF SCARLET 
FEVER AND SEPTIC SORE THROAT 


Now, in ordor to bring out somo spocial points, I 
wont to mako bricf rofcrences to two associatod small outbroaks 
of scarlet fovor and two much larger ones of scptic soro throate 


Tho two scarlot fovor outbreaks, ono of sixtcon 
casos, tho other of nine, although thoy occurred in difforont 
countios cight months apart, woro tracod to tho infoctoed uddor 
of onc coW-eor, to go back a little furthor, to a milkor who, 
sovoral wooks bofore the first outbreak, had what was ovidontly 
milk scarlet fovor. At tho timo of this first outbroak the cow 
was found to havo mastitis; and Bota-homolytic stroptococci of 
Lanceficld's group A, corrosponding to those on pationt cultures, 
wore isolatod. Tho cow "driod off" and, duo to an unfortunate 
combination of circumstances, instoad of boing slaughtoroad, 
was sold, changod hands sovoral tinmos, and cight months aftor 
tho first outbroak, arrived on a farm in an adjoining countye 
Thoro sho froshonod, her mastitis rocurrod, and the socond oute 
break followod. Nino porsons, all mombors of the familios of 
the propriotor and hired man, usod the milk, and all dovolopad 
scarlot fovor. Tho samo organisms wore again isolatod from tho 
milk. Tho photomicrographs shown in Figuro 2 (for which I an 
indobtod to Dr. Je I. Schloifstoin of our laboratory staff) 
are uniquo: tho first ovor made and publishod of soctions of 
an udder responsible for two scarlot fovor outbroaks ocight 
months apart-«with tho stroptococci appoaring “in porson." 


Tho wintor boforo last we had an outbroak of 375 
casos of septic sore throat in a villago of 1900: ono-fifth of 
the population affected. It is a coincidonco that tho prodcucor- 
dealer whoso raw milk was rosponsiblco sold approximatcly ono- 
fifth of the village supplye Tno only othor circumstancos I 
want to montion arc that sovonteon of tho 375 paticnts woro said 
to have had typical scarlct fovor and another soventoon to havo 
"yoolod", while ono pationt had crysipolas. : : 


In an epidomic of 500 casos of soptic soro throat in 
a good-sized villago (about one in cight of the population . 
affocted), thore woro six casos of orysipclas: ‘two with 
erysipelas alono and four with orysipolas complicating’ throat 
infoctions. No typical scarlot fover cases wore scon but 
sovoral pationts had atypical rash. Tho rosponsiblo cow had a 
toat injury; an unstoerilizod toat dilator was usod and acute 
nastitis followod. 
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£SSOCIATED ETIOLOGY OF SCARLET FEVER, SEPTIC 
SORE THROAT, AND ERYSIPELAS 


I am roforring to tho clinical foaturos, particue 
larly, in theso two cpidemics bocause the study of milkborne 
opidomics of scarlot fovor and soptic sore throat has holpod 
to throw now light on tho subjoct of botaehomolytic stropto- 

‘ coecus infoction in gonoral. Tho idoa has provailod for many 
yoars that scarlot fovor, scptic sore throat, and orysipolas 
wore soparato and distinct disoasos, incitod by daifforont 
typos or strains of organisms. Howovor, in our opidenics 

it has boon ropeatedly obsorvoed that whon a cow's uddor is 
infoctod by ono individual who may have cithor scarlot fover, 
soro throat alone, or a wound infoction, tho onsuing cpidonic © 
produces casos with and without scarlatinal rash (apparontly 
tho only distinction botwoon scarlot fovor and soptic soro 
throat) as woll as casos of orysipolas. Whon all of thoso 
conditions can bo incited, as quite evidontly they aro, by 
‘tho same organism, it sooms oqually obvious that thoy arco 
simply difforont manifostations of tho sano infoction. Ap~« 
parontly, if tho infoction is inoculatod into tho skin of a 
suscoptiblo individual, orysipclas rosults. If tho infoction 
passos through tho usual oral channol, tho reaction sooms to 
dopond partly on tho toxin-producing powor of tho organism and 
partly on tho suscoptibility of tho pationt,. If tho original 
infoction came from a caso of so-callod scarlict fovor, it 
appears that the suscoptiblo rocipionts doevolop scarlot fovor 
if thoy havo not had it or boon artificially irmunizod against 
it; othorwiso thoy have what wo havo boon calling soptic 

soro throat. If tho original sourco wore a caso of soptic 
soro throat, it would appoar that only those pationts who 

are espocially suscoptible would roact to the small amount 

of rash-producing toxin by dovoloping a scarlatiniform rash 

as wcll as tho throat and othor symptoms. Porhaps if I wero 
more of a sciontist, I should bo moro cautious about oxpounding 
thoso still thoorotical oxplanations--but thore thoy aro for 
whatovor thoy aro worthe . 


CLASSIFICATION OF INCITANT STREPTOCOCCI 


Finally, having vonturod so far, I am going to 
vonture a little furthor and say sonothing about classification 
of stroptococci, this time with the rosorvation that I am not 
a bactoriologist and can givo only my undorstanding of tho 
facts. Tho changos from old to now torms and classifications 
aro confusing. If my attompt at oxplanation does not clarify, 
T ‘trust it at least will not add to tho confusion bocauso it 
is quite nocossary to got sono of those things straight if wo 
aro to undorstand tho rolationship betwoon bovino an? human 
stroeptococcic infections. 


The Llatost and most gonerally acceptod classi- 
fication into f&ilpha, Bota, and Garma stroptococci is based 
on the roactions producod by tho organisms whon incubatod on 
bloodeagar plates. Tho Alpha group, which includos what wo 
have callod Stroptococcus viridans, produco a brown discolora- 
tion and only slight or incomplotco homolysis (dissolving of 
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rod blood colls) around tho colonios. Thoso of tho Bota group 
produce cloar, colorless zonos of homolysis, and so aro spokon 
of as Botaehomolytic streptococci. This is the group that con- 
corns us heroe Thoso of tho Gana group produco no homolysise 


Lancofiold, on tho basis of serological tosts, has 
subdivided tho Beta-homolytic stroptococci into nino subgroups, 
which sho has dosignated as 4, B, ©, D, E, F, G, H and Ke 
This is callod Lanccfiold's classification and appears to havo 
boon quite gonorally accoptod. 


Group B probably corresponds roughly to the old 
agalactao or Streptococcus mastitides grouping, bocause it is 
those of this group which aro the chief causo of bovino nasti- 
tis. Howover, it is Group A which concorns us in this discussion 
because it consists almost wholly of Botashomolytic stroptococci 
of human origin and includes the incitants of soecallod scarlot 
fovor, soptic sore throat, and orysipolas, as woll as sorious 
wound infoctionse Thoy aro also highly infoctivo for the bovine 
udder whon there aro broaks in tho protoctivo tissues through 
which they can ontor. This oxplains tho risk which dairymon 
take when thoy allow porsons with sore throats and wound ine 
foctions to milk thoir cows. 


SUMMARY 


So thoro aro somo vory practical conclusions which 
can bo drawn from such a study as this of milkborno opidomics. 
Such opidemics occasion sorious inconvonionce and financial 
loss as woll as dangor to life and health. Thoorotically thoy 
are provontable by strict complianco with hoalth rogulations and 
intclligont and consciontious application of satisfactory trado 
practicos and hygionic principles which should bo a mattor of 
cormon knowlodgo anong ordinarily wolleinformed pooploe Viowing 
tho matter practically, howovor, not all pooplo in the nilk 
business aro intclligont and honost, any more than are all pooploe 
in any othor lino and not all intolligent and honost poople aro 
wolleinformod concorning hygionic principlos. Goncrally spoaking,y 
thorofore, tho "human olomont™ can not bo trustod. Our hopo of 
protection from milkborno infoction, to ropoat what is bocoming 
an axiom and again spoaking gonorally, lios in pastourization.e 
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A SCARLET FEVER OUTBREAK DUE TO RAW MILK 


By Roy F. Feemster, M.D., Dr. P.H., and 
J. M. Kingston, V.M.D, 


(Reprinted from the New England Journal of Medicine 
Vol. 209, Now 6, pp. 275-278, Aug. 10, 1933) 


As long as we have milk supplies unprotected by 
pasteurization, we shall continue to have outbreaks of disease 
carried by milk. Fortunately over 85 per cent of the milk of 
Massachusetts is pasteurized and outbreaks are limited to fewer 
and fewer cases since no large supplies are now unprotected. 
During the last five years there have boen 16 know outbreaks 
of milk-borne disoase in Massachusotts, and in not a single 
instance has a milk supply of ovor 300 quarts been involved. 
This report doals with another cpidemic on a small raw milk 
routGe 


ESTABLISHING THE PRESENCE OF AN EPIDEMIC 


It took vory little invostigation to ostablish tho 
fact that there was a milk-bomo outbreak at tho time our atten- 
tion was callod to tho situation. Botwecn February 1 and April 
15, 1933, a poriod of ton wecks, thore had beon only 13 roportod 
casos of scarlet fovor in East Bridgowator (population 3,591). 
At tho beginning of the invostigation on April 24, 21 cascs had 
already boon roported sinco April 15. Forty-ono casos cvone 
tually occurrod in tho two wooks April 15 to April 30 (seo 
Tablo I). Tho distribution of tho’cases among the milk doalors 
clearly pointod to the ono milk supply (Doaler E) already under 
suspicion, as shown in Tablo II. Furthermore, the cases were 
scattered all over the town and thore was no possibility that 
they ‘could have beon contact cases for some lived threo or four 
miles apart, and there had boon no social function or othor 
mooting which all had attondoed, and the milk supply was tho only 
factor in commone 


In Wost Bridgewater (population 3,206) the oarlicst 
cases roported wore in the familios of the two regular customers 
of two storos supplicd by Doalor E and tho latcr casos among 
familios who bought only occasional quarts at tho samo storose 
Here again tho casos could not bo accounted for by contact, as 
the familics wore scattorod. No casos of scarlct foevor were 
roportod in the period Fobruary 1 to April 15 (Seo Tablo I). 
Twonty-one casos occurred betwoon April 15 and April 30, all 
of thom oxcopt ono boing in familios who used milk from the East 
Bridgewator doalor. 


Anothor fact which pointed to a milk-borno outbroak 
was that sovoral mombors of a family bocamo ill practically 
simultanoously, thoso who did not show clinical scarlot fovor 
having sovore sore throats rosombling tho clinical picturo of 
soptic sore throat. Ono incident further supported the suspicion 
of the milk supply. Three childron from Boston visited thoir 
grandparonts in East Bridgowateor and drank tho milk for two daySe 
Tho noxt day aftor rcturing home, two of thom wore ill with 
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TABLE I 
Scarlet Fever Cases Reported by East Bridgewater 
and West Bridgewater February l-May 13 


Number of Cases Reported 


East West 
Week Ending Bridgewater Bridgewater 

Febu 4 1 0 
sd 11 @) 0 
m 18 0 (e) 
" 25 (9) 0 
Mar. 4 a c@) 

* sed 0 O- 
id 18 2 0 
bi 25 i 0 
Apr e - 2 0 
* 8 3 @) 
‘a LS 4 0 
" 22 23 9 
* 29 14 12 
May 6 2 0. 
3 (@) 


TABLE II . 
Distribution of Cases Among Milk Dealers 
of East Bridgewater 


Cases of Scariet Fever 
April 15 April 30 


Dealer Quarts deliv= Number Rate per 
ered daily 100 quarts 
A 300 2 0.6 
B 200 0 0) 
C 150 0 0 
D 100 ) 0 
E 75 35 47.6 
F 50 yas «| 0 
G 30 0 0 
H 20 | Se 
Private supply 2 


scarlot fovor and woro sont to tho Boston City Hospital contag~ 
ious disoaso ward. 


fnothor intorosting opidomiological fact was 
that in oach of four familios whore casos of scarlet fovor 
occurrod an infant was boing givon cithor pastourizod or 
boilod milk and consoquontly oscaped the initial infoction. 
In two of tho familios tho infant lator devolopod a soce ~ 
ondary caso of scarlot foveor from contact with earliocr casos 
in the homo. 


Tho chronological occurronco of tho cases is 
shown in Tablo III. Tho fact that tho cases continuod to bo 
reported almost daily ovor a pcriod of two wooks would socom 
to indicato that tho milk carriod tho causative organism 
practically continuously for a considorablo longth of time. 
Such a condition points strongly to an infoctod udder in tho 
dairy hord for it is difficult to boliove that a carrior or 
a caso could keop the milk so consistontly and so hoavily 


re 


contaminated. Thore is a bunching of tho casos somowhat into 
throo groups around the datos of April 18, 20 and 24, which 
| -- MABLB, III 


Chronological Occurrence of Infections Among . 
Users of the Suspeoted Milk Supply 


Scarlet Fever Sore Throat Total 


Primary Secondary 
Cases Cases 


April 15 
F 16. 
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suggosts that the milk may havo bocn more heavily contaminatod 
two or throo days boforoe coach of those datos. This conccn- 
tration at particular datcs was not limitod to casos of primary 
scarict fovor. The cases of soro throat among othor mombors of 
the family displayed the sano charactcristic grouping (Tablo III) 
Some of tho 7 casos classed as socondary may havo beon primary, 
duo to drinking tho milk at a lator timo, but whon moro than 
threo days olapsod botwoon the first and succooding oaso in a 
family, tho lattor was classod as secondary. 


THE SOURCE OF THE INFECTING ORGANISMS 


It was impossiblco to dotcrmine the oxact sourco of 
the cpidemice. Tho milk doalor would not admit that thoro had 
boon any suspicious illnoss in his family during tho wooks pro- 
coding the outbroak and nothing could bo found on physical 
examination to lead to such a suspicion. Throat cultures of 
the family disclosod that five of tho ton wore carrying homoly- 
tic stroptococci but thoy may havo pickod thom up from tho nilk, 
which thoy usod in considorable quantity themsolves, as cight 
days had already olapsod sinco the first caso occurrod. It 
happonod that tho two who handled tho milk did not have strop- 
tococci in thoir throats. 


As montioned abovo, the distribution of tho casos 
pointod to an infoctod uddor. Tho hord was cxamined on the 
first day of tho investigation and two cows wore found to havo 
mastitis, one of rocont origin and ono of long standing with 
atrophye In cach instanco the infection was limited to a singlo 
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quartore Milk obtained from the cow with the more acute ine 
fection did not show hemolytic streptococci but showed nu- 
merous other bacteria. No milk was obtainable from the 
atrophied quarter of the other cow, only a small quantity of 
inflammatory exudate being forced out through a milk tube. 
This material showed hemolytic stroptococci.e Milk from the 
other three quartors of the two cows as well as from all the 
other cows in tho hord did not show hemolytic stroptococci. 
The doalor was using tho milk from tho throo good quartors 
of tho two cows but assured us that none from tho affocted 
quartors had boon usode Tho hord was rooxaminod fivo weocks 
after tho outbreak. Tho cows woro found in good condition 
and no othor uddor infoctions had occurred in the moanwhile. 
Samples of milk woro obtainod from all tho cows and found to 
be froo from homolytic stroptococci. 


Since no suspicious illnoss had apparontly 
occurred on tho milk farm, sources from which tho organisms 
might have boon importod wore looked for. It was found that 
thoroe had boon an illnoss in the homo of ono of tho doalor'ts 
customors that was quite likoly scarlot fovor. Tho onsot 
was April 6. Thoro was also a dofinito case on his milk 
route with an onset on April 11. Whether tho streptococci 
might have boon importod into the dairy from one of those casos 
will novor be known and is probably loss likely than that 
it camo from tho throat of ono of tho milkors. 


. THE INCUBATION PERIOD 


Bocause somo of the familios bought most of 
their milk from other sources and only an occasional quart 
from the infcctod supply, tho incubation poriod can bo 
fairly accuratoly cstimatod in a fow instancos, whoro tho 
infection was dofinitoly duc to a particular quart of milk. 
Table IV shows the date on which tho milk was usod and tho 

datos of onsot of the casos of scarlet fovor or soro throat 
in six familiose In two instancos a small child was ill by 
tho end of 24 hours. Forty-cight hours was the most froe 
quont time clapsing botwoon using the milk and tho appear- 
anco of tho first symptoms; in 11 of tho 15 casos tho poriod 
was this longth or losses In ono instanco tho oxact numbor of 
hours could be dotorminod. Tho milk was used late Sunday 
night (April 23) and before Tuosday noon all throe of tho 
family wore i11 and two woro in bod. Tho father had a sovoro 
sore throat with rocrudesconcos ovor a poriod of ton days, 
Tho child had a dofinito caso of scarlot fovor; tho mothor 
sufforod only a modoratoly sevore soro throat. 


TABLE IV 
Estimation of Incubation Period 


Date on Dates of Onset Remarks 
which milk 
was used 
April 17 April 18, 19 Infant ill first, 
| sore throats. 
7 19 . ai, 22 Both scarlet fever. 
* 20 e 22 Scarlet fever. 
* 22 “ 24. 25 Both scarlet fever. 
. 23 ° 205 C0, 69 1 scarlet, 2 sore 
throat. 
: 23 ® 24, 25, 26, 27 Youngest child 
first, all scarlet 
fever. 


THE CLINICAL PICTURE 


The illness caused by drinking the milk varied all the 
way from easily diagnosed scarlet fever, with a characteristic 
rash, throat, tongue, fever and prostration, desquamation, and 
subsequent otitis or adenitis, through the various milder forms, 
in which some of the usual features were missing, to the other 
extreme where there was only a sore throat of varying degree, and 
in’ one or two instances even the sore throat was so mild that it 
might have been overlooked had not the cervical glands become 
snlarged and painful. 


In a few cases the sore throat was very severe. There 
was merked prostration, high fever, edema of the larynx suffi- 
cient to interfere markedly with breathing, and in two cascs a 
pharyngeal abscess doveloped. 


One case, a man of.26, developed broncho-pneumonia 
and stroptococcic septiccmia and dicd within a dey or two after 
admission to a contagious discase hospital. This was tho only 
fatality. 


THE INCIDENCE OF CASES AMONG USERS OF MILK 


A visit was made into practically overy houschold 
where tho milk was delivered regularly and information obtaincd 
as to illnesses which had occurred since the beginning of the 
outbreak. In these houscholds there wore 167 individuals. Of 
these 19 claimed not to have used the milk raw, lcaving 148 who 
did use the raw milk. Fifty-sovon cases of scerlct fever and 
thirty-cight cases of sore throat occurred among these individ- 
uals, which gives 2 totel of 95 infections of some kind. In 
other words, 64 pcr cont of thosc who were known to have used 
the milk became i11 (soo Teble V). Every individual who had 
uscd the milk could not bc rceched because there were some who 
had bought only an occasional quart at the stores and the pro-~ 
prictors had kept no record of Baga who had buncuesed some of 
the infocted supply. 
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Further study of the teble brings out somo other 
intorosting points. As would have been expoctcd, the highest 
attack rate for scarlet fever was in the lowor age groups and 
the rate becamo progressively lowcr with increase in age. The 
concomitant sore throat in other members of the families did 
not show any such relationship to oge, but thoro was a ten- 
dency for the highcst rates to occur in the older age groups. 
The highest rate was among those over 25 and the lowest 
among those 5 to 9. 


It is also noteworthy that 95% of the children 
under 5 years who used tho milk became ill] and that the attack 
rete for total infoctions progressively decroased with agos 
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TABLE V 
Attack Rate Among Users of Infected Milk. 
East and West Bridgewater 


Number of Cases Attack Rates 

Ages No. of per= No. who Scarlet Sore Total Scarlet Sore Total 
sons in used Fever Throat Infec= Fever Throat Infec= 

households milk tions tions 

O—m4 24 20 pH. 4 19 i he de 20.0 95.0 
5-9 14 14 9 2 11 64.2 14.3 78.6 
10-14 19 19 10 2 25 52.6 26.3 7901 
15@19 zs 15 5 5 10 33943 3343 6667 
20—24 16 16 6 3 9 3765 1867 5602 
25 and over 79 64 12 19 ge 18.8 2967 48 .4 
Total Té7 “T48 37 38 95 38.5 2506 64ee 
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There were 15 individuals among the 148 who used 
the milk who gave a definite history of having had scarlet 
fever. However, it was not felt that the history of previous 
scarlet fever was known or remembered accurately enough to 
make it justifiable to modify the tables with these 13 cases 
when undoubtedly a number of others in the 148 must likewise 
have had scarlet fover in the past. If Table V could have 
shown the attack rate among the actual susceptibles, as 
determined by the Dick test or other accurate measure of im- 
munity, the rates would have been even higher. 


CONTROL MEASURE INSTITUTED 


The milk dealor was immediately ordered by the 
local boards of health concerned not to delivor any moro milk 
which (1) included milk from the cows under suspicion, and 
which (2) was not pastourizod. Bocause the cpidomic had 
disrupted his retail trado, he decided to givo up his route 
and dispose of his milk to a doalor in a noarby city who 
sold only pastourizod milk. Likowiso ho was convinced that 
it would bo oconomically oxpodicnt to butcher tho two cows 
under suspicion. Aftor slaughtor, homolytic: streptococci 
wore rocovorod from the udder of the one cow whoso milk 
had carlior contained tho organismse 


wos 
SUMMARY 


An outbreak of 57 casos of scarlot fover and 38 cascs 
of sore throat occurrod on a milk routo of only about 75 quarts 
dolivorod daily. 


Tho consistont and hoavy infection of the milk, as 
evidenced by tho chronological occurrence of tho casos, points 
strongly to uddor infoction in tho hord. Homolytic stroptococci 
wore found in tho uddor of ono cow. 


Nincty-fivo por cont of tho childron undor 5 and 
sixty-four por cont of persons of all agos who usod tho milk 
had oithor scarlot fovor or soro throat. 


In 11 casos out of 15 in which it could bo estimatod, 
the incubation period was 48 hours or losse 


Four infants who woro boing givon pastourized or 
boiled milk did not bocome 111 whon tho initial casos occurred 
in the family. Two dovolopod contact cases of scarlot fovor 
Latore 


Tho occurrence of socondary casos duoc to contact in 
the familios affoctod emphasizes that the total cffoct of such 
an outbroak is not ovor with tho first gcnoration of casos. 


Again wo havo an outbroak of milk-borno disoaso sproad 
by raw milk through a small routoe With about 85 per cent of 
our milk pastourized, it is tho small raw routos that aro tho 
potontial monaco. 
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EXPERIENCE WITH AN EPIDEMIC 
(Reprintod by pormission from Tho Rural Now Yorker 
of Docombor 13, 1930, pago 1355.) 


As a dairyman I make this roport for tho gonoral 
good. I have a good hord, my plant and my bactorial counts 
have becn consistontly lowe Ono of my cows cut a teat on a 
barbed wire fence. I sowod it up. It hoalod promptly. Aftor 
the cut had hcaled the milk was put in and shippod with tho 
roste Nearly two wooks aftor the accidont two calves got out 
of their pon and nursed hor dry, probably injuring tho tonder 
tissuo of the now healing. Tho noxt day when wo put tho milkor 
on thore was a hole in tho teat and tho milk leaked out. Wo 
fod hor milk to tho calves for a fow days and thon turnod hor 
out to pasturo. 


Just bofore the toat was torn opon the socond timo, 
two of my mon and I had soro throats. Tho doctor said ono of 
tho mon had tonsilitis. Tho othor man wont to anothcr doctor and 
his case was callod a bad pair of tonsils. Noithor doctor, so 
far as I know, said anything about not milking. Thon it was 
roportod that a numbor of pooplo in town wore sick with soro 
'. throat and were saying that milk was tho causc, but tho thought 
. that my milk had anything to do with it novor occurrod to mae 
However, an oxtonsive opidomic of sore throat followod with 
sevoral doaths. On chocking up on tho caso, the Board of 
‘Hoalth found that tho pooplo affoctod had used milk from ono 
or tho othcr of tho doalors who got my milk. This was thoir 
first cluo. 


A votorinarian oxaminod my cows, and took separate 
samples of milk. Somo of the cows had had slight gargcot troublo.e 
Tho hoalth authoritios found nothing. Howoevor, my milk was con» 
sidored tho source of tho trouble and shipmont was stopped about 
oight or nino days aftor I had stopped milking tho cow with 
the injured toat. Thon the State Hoalth Dopartmont took samplos 
from all tho cows in tho barn including two that wero just 
drying off. Thoso showod nothings Tho hoalth officials still 
insisted that thore must havo boon a cow rosponsible for tho 
epidomic and that thoy ought to find hors. They took culturos 
from cach of our throats and I got my first introduction to tho 
gorm callod Homolytic stroptococcuse How to spoll tho namo is 
one of tho things I leoamed, but tho "bug" was worse than tho 
namo. Tho threo of us were found to havo the goms in our 
throatse 


Aftor tho opidomic was ovor, a health dopartmont 
doctor showed mo a chart of tho opidomic. I+ indicated that 
most of tho pationts had takon sick within two or threo days 
of oach othor (what ho callod the “poak" of tho opidomic) and 
‘thon tho cases began to fall of rapidly until thoro woro no 
.more. Aftor ho loft, I got to thinking about tho "poak". Tho 
cases had alroady bogan to drop off boforo my milk was stoppode 
This lookod funny. Thoy told mo that it took anywhoro from a 
fow days to two wocks for tho disoase to dovolop aftor a porson 
got tho gorm. This thoy callod tho "incubation poriod". It 
thon occurred to mo that just a fow days bofore tho casos bogan 
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to fall off, I had stoppod milking the cow with tho injurod 
toate Proviously I had not thought of her so I got hor in, 
boiled a bottlo, took a samplo and dolivcrod it to tho Stato 
laboratory. Thoy said it looked "suspicious". Something was 
wrong with the sample, and they did not get the "bug". They 
sent me sterile bottles and at their request I got a sample 

of milk from each quarter. This I did and from the samples . 
they found the “strep” which they, were looking for. They found 
it in one of the uninjured quarters and not in the injured 

one where the trouble must havo started. The doctor told 

me this sometimes happons. The trouble will clear up in 

the originally affected quarter and work into another quartore 
Then two Stato doctors including tho Deputy Commissionor of 
Health came and took more samples and cultures. These chocked 
out correct with the samplos I had takon and it was dofinitoely 
establishod that this cow was tho modium that had contaminated 
my milk. It was a roliof to find the mystory cloarod up. 


| The doctors say that ono of us must have had the 
gorm first and infoctod tho cow in milking. If soj it must 
havo occurred a short timo boforo the opidomic startode Whon 
I stoppod milking her tho cpidemic stoppod. It is cloar now, 
but it cortainly was a mystory at tho time. 


My oxperiocnco has its losson and it holps rovoal 
our rosponsibility as dairymon to oursolvos individually and 
colloctivoly as wcll as to tho public. If a cow has an injurod 
toat or udder, her milk should not bo used for human consump- 
tion until a laboratory tost has shown it to bo safoe I havo 
dlways bolicvod that milk from a cow with ovon a mild caso of 
mastitis should not bo usod until a laboratory tost has boon 
mado. If nothing moro, it is likoly to run bactoria count 
upe But this oxporionce shows that a cow can havo mastitis 
causod by dangorous bactoria and still show no signs of in- 
flammation. If thoro is any question about a cow's condition, 
it is bottor to "play safo" ovory time. Tho loss of milk 
from a singlo cow is nothing comparod with tho loss that 
rosults from a loss of markot for sevoral woeks and no mattor 
how good onots reputation is, ovon when tho trouble is ovor, 
it takes consumors a long time to got ovor their suspicion 
of your milk. Theo oxporionco also shows that no one with a 
sore throat should milk cows or handle tho milk in any way. 
Finally, I have got a difforent idea than I had boforo of 
the sorvico of tho Health Dopartmont and the good in its rogue 
jations. Wo farmors know littlo about opidomics unloss wo 
actually run up against thom, which fortunatoly does not happm 
vory often, but tho health authoritios know what is going on 
ovor a4 wido torritory. It is thoir business to help dairy- 
mon avoid oxpericnces of this kind, and my contact with thom 
convincos mo that thoy aro anxious to avoid thoso troublos. 
‘Since milk is a modium that carrios those dangorous gorns, 
wo should cooperate in overy way with tho health authoritios 
in thoir efforts to keop milk in its proper placo as naturo's 
groatest food. } 3 

DAIRYMAN. 
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EXCERPTS FROM THE TEXTBOOK, "PREVENTIVE MEDICINE 

AND HYGIENE," SIXTH EDITION, BY DR. MILTON J. 

ROSENAU, PROFESSOR OF PREVENTIVE MEDICINE AND HY- 

GIENE AT HARVARD MEDICAL SCHOOL, AND FORMERLY 

DIRECTOR OF THE HYGIENIC LABORATCRY, UNITED STATES 

PUBLIC HEALTH SERVICE: PUBLISHED BY D. APPLETON - 

CENTURY COMPANY, NEW YORK. 

Page 147: "Milk-borne typhoid is always due toraw milk. There 
is no ingtance on record of such trouble coming from properly 
pasteurized milk. ’ 


Page 391: "The mode of transfer (of undulant fever) is usually 
through raw milk and sometimes through dairy products containing 
Brucella 5 or by direct contact with infected animals or their 
tissues. 


Page 393: "The Brucella genus is readily killed by heat..e. 

I have shown that 60 degrees Centigrade for twenty minutes is 
sufficient to destroy the melitensis strain in milk and pro- 
vides a margin of safety. Murray, McNutt and Purwin found 
that the temperature of pasteurization (62 to 63 degreos 
Centigrade) killed Brucella in three minutes." 


"Undulant fever is usually contracted by drinking raw 
milk or by contact with infected animals." 


Page 395: “our knowledge of tho cause and modes of transmission 

of undulant fever makes the prevention of this diseaso in man a 
comparatively simple problom. The reservoir of infection is 

in livestock. Prophylaxis that would be fundamental and enduring 
consists in its elimination from our domestic herds. This is 

not easy. Even though hords be clean, they are readily reinfected.' 


Milk, including goatts milk, should be pasteurized. 


Page 781: "The disoases conveyed through milk arc: ‘tuberculosis, 
typhoid fever’ and paratyphoid fever, food infections, diphtheria, 
scarlet fever, scptic sore throat, malta fever, undulant fevor, .- 
foot and mouth discase, and milk sickness; also some of the 
summor complaints of children, and the diarrheal and dysenteric 
diseases of adults, which are often referable to infectod milk. 
Epidemic arthritic erythema and infantile paralysis have been 
added to this list." tee 


it 


Page 7823 "When all the facts are brought together they make 

a& strong indictment against raw milk. Thus the official record 
of milk-borne infections in Massachusctts. tells the story. ° Since 
the general.addption of pasteurization for the milk supplies of 
the large cities in Massachusetts, milk-borne outbreaks occur 
characteristically in the small unpastourized supplics." 


Page 783: "Live tubercle bacilli have not been disclosod in 
pasteurized milk." pl 
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Page 784: “It is clear that raw market milk fumnished all 
large cities and probably most small towns often contains 
tubercle bacilli." 


Page 784: “ofr milk-borne epidemics, typhoid fever takes the 
leadeseeseAll outbreaks occur on raw milk routes." 


Page 786: “The Boston outbreak (of septic sore throat), 

in 1911, was characterized by its extraordinary virulence 
and comparative immunity of children, and high mortality 
among the aged and infirm. In this outbreak there were 

over 2,000 cases with about 48 deaths. One of the features 
of special interest was that the milk incriminated had always 
been a particularly clean, fresh and satisfactory supply. 

It was obtained from tuberculin-tested cows under veterinary 
supervision, and the milk itself subjected to frequent chem- 
ical and bacgeriological tests. The milk was bottled at the 
dairy, the bottles were sterilized, and many extra precau- 
tions were taken to insure its cleanliness. For twenty- 
eight years not a breath of suspicion was attached to this 


milk until this catastrophe occurred. It emphasizes the 
lesson that raw milk is apt to be dangerous milk, and our 
on. rotection against thoes SSUETANEN dangers is through 
pasteurization. 


“Another instructive outbreak reported by Benson 
and Sears, occurred in Portland, Oregon, March 24 to 31, 1922. 
In this epidemic there were 487 cases and 22 doaths. “Almost 
all of the cases and all but one of the deaths occurred among 
people who had drunk raw milk from ono dairy which had been 
rated as one of the bést in tho city." This is the common 
story. : 
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proporly pestourize milke 


Page 790: “pasteurization prevents sickness and saves lives. 
Pastcurization is not ideal, but only expedient. It is advo- 
cated because milk is apt to convey the virusesof a number of 
discases harmful to man, Pastcurization effectively prevents 
this hazard. It implies proécaution, protection and prevention. 
It is the best insurance both for’ the industry and the con- 
sumer, and the simplest, cheapest, least objectionable and 
most trustworthy method of rendering infecwed milk safe. 

Next to water purification, pasteurization is the most impor- 
tant single prevention measure in the field of sanitation. 


“Page 789: "Milk-borno outbreaks of disease are always due to 
raw milk: often milk of good qualit even certiried milk. 
Thero is no rocord of a oi bonts outbreak attributable to 

proseer? ceeteurigod Miine’® Co CvCG BOnocel. oo ee oSpe 


Page 792: "No one should drink raw milk that cannot be guar- 
anteod by the health officer as safe and free from danger. 

von cer ed m or m1 of equally gh character is 

onty EE re without pasteurization.e.eThere is no 
authentic record of any milk~borne cpidomic caused by properl 
pasteurized milk." seit iat 


Page 793: "Inspection (by the health department) gives us 

a cleaner and better, but not necessarily safe milk. In+« 
spectors cannot be present all the time, and furthermore, even 
if they were Pasteurs, they could not see missed cases and 
carrierse Pasteurization destroys the dangers inspection 
cannot see, The combination d inspection and pasteurization 
corresponds in all respects to the modern principles of 
furnishing a safe water supply to a large city. The Ace 
through ingpection, is kept as clean as practicable, but the 
water is filtered or chlorinated to protect the consumer. 


"Thore can be no more objection to the heating of’ 
milk for the use of adults or children above the age of one 
year than there is to the cooking of meat. Infants should 
receive breast milk. There is no adequate substitute. When 
this is not possible, they should have the best and freshest 
cow's milk that can be obtained. Whether such milk is to be 
pasteurized, modified,boiled or otherwise treated rests with 
the pediatrician. Pasteurization has the wellenigh unani- 
mous endorsement of sanitarians and podiatricians." 
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THE PASTEURIZATION OF MILK 
By C. J. Babcock, market-milk specialist, Division of Market- 
Milk Investigations, Bureau of Dairy Industry 


UNITED STATES DEPARTMENT OF AGRICULTURE 
Leaflet No. L177; January, 1939. 


Milk is a medium in which bacteria live and multiply, 
and there are a number of ways in which they may enter an un- 
guarded milk supply. 


The vast number of people engaged in the production 
and handling of a city's milk supply makes it physically im- 
possible for health authorities to be sure that some of the 
milk at some time will not come in contact with a socalled 
"carrier," that is, a person who unknowingly harbors organisms 
of a communicable disease. It is also impossible to be sure that 
all dairy farms are free from a polluted wator supply and other 
sources of contamination, or that the milk from a diseased cow 
will not inadvertontly enter the milk supply. Because of such 
uncertainties, a city or community that permits the general use 
of raw milk cannot considor TEscte froo eon tho dangor of milk. 


bore ScasoSe 


Sciences, howevor, has devolopod tho process of 
asteurization, which if propor orf ormod merge tho milk 
Supply safe ror consumption and at tho samo time maintains tho 
nutritivo valuo of tho milk. 


STATUS OF PASTEURIZATION 


The pasteurization of milk for diroct consumption, as 
appliod under commorcial conditions, means a process of heating 
every particle of milk to a tomporaturo not lowor than 142 dow» 
groos F. for not loss than 30 minutos (holdor procoss), or to a 
tomporaturo not lowor than 160 dogroos F. and holding at that 
tomporature or above for not less than 15 seconds (short-time, 
high-tomporaturce procoss). After the milk is pastourizod, it 
is immoediatcly coolod to 50 dogroos F. or lowor. 


The holdor procoss of pastourizing milk is tho method 
most gonorally practiced todsaye Some citios prohibit tho uso 
of the short-time, high-tomporature procosse 


Pastourization is at present favorably rogardod by 

most physicians, sanitarians, dairymon, and consumors.e As a 
rosult thoro is a2 constantly increasing trond toward pastcur- 
‘ization throughout tho Unitod States. At proesont moro than 80 
porcont of tho milk supply of citios having a population above 
75,000 is pastourizod. As tho rolativo sizo of tho city in- 
croasos, tho porcontage of tho milk that is pastourizod in- 
croasos, and very little raw milk is sold in tho largo cities. 
In the smallor towns and rural districts, howevor, only @ small 
proportion of tho milk is pastourizod. Tho Unitod States Do- 
artmont of Mgriculturo rocommonds officient pastourization as 


a@ safoty moasure and advocatos the pastourization of all gonoral 
milk suppliose 


sl0b~ 
FACTS CONCERNING PASTEURIZED MILK 


Considorablo opposition has attended tho dovolop- 
mont of tho practice of pastourizing milk, and somo opposition 
still exists. Most of tho objoctions, howevor, havo boon basod 
on thoory, or on oxperimonts and experience in which tho milk 
has not beon pasteurized undor properly contrelled conditions. 


Onc. of the carly objoctions to pastcurizod milk 
was that hoating destroyod tho lactic acid-producing bactoria 
but not the putrofactivo organisms. It was contonded that 
those putrofactivo organisms, rolioved from tho restraining 
action of tho acid-forming bactoria, would devolop and form 
toxins and putrofactivo products. It is now know that pastour- 
ized milk sours in a mannor similar to that of high-grado raw 
milk and that there is no moro roason to foar tho growth of 
oxcessive numbers of putrefactive organisms in it than in any 
othor high-grado milk. Pastourization, howovor, doos dostroy 
many of the lactic acid=producing bactoria, most of which get 
into tho milk with dirt, and this accounts for the fact that - 
pastourizod milk usually koops PRBS than raw milke . ah 
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Another contention has been that bacteria grow 
faster in pasteurized milk than in raw milk. Experiments, 
however, have shown that the rate of bacterial increase-is 
approximately the same in raw milk and in phevenessse milk 
having about the same bacterial contonte 


It-is often stated that GES LTT a even though 
it kills bactoria, do@s not destroy poisonous products of thoir 
growth. If poisonous products of bacterial growth are prosent 
in raw milk, howovor, and if pastourization does not destroy 
thom, the pastourizod milk would be no worse than:the raw milke 
Tho important point, of course, is that officicnt pastourization 
will kill all discase organisms that find thoir way into tho 
milk, and thoy are CoMtasney loss dangcrous when doad than whon 
alivee | 


Objection to pasteurization has boon based also 
on the supposition that it would have an wifavorablo influonco 
on tho milk producer. It has boon assertod that ‘pasteurization 
would load to lax mothods on the farm because farmors: knowing 
that the milk is to bo pastourizod, would bo caroless in its 
production. Howovor, only milk of high quality should bo pas- 
teurized, and at the presont timo standards of sanitary quality 
aro proscribed for raw milk that is to bo pastourizod.' 


It has also boon contended that pastourization 
may be carclossly done and thorofore that it is not:infalliblc. 
A study of tho milk-borno opidemics of diseaso shows that ovon 
in the oarly days of pastourization, pastourized milk was safor 
than raw milk. Moroovor, tho presont practice of official in- 
spoction in:all pastourizing plants greatly reduces the likoli- 
hood that the process will bo Sal tad a porformod. 
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Tho question of waothor pasteurization dostroys 
honor hint enzymes is still. opon. In tho light of tho prosent 
knowlodgo of the onzymes in milk and tho part thoy play in tho 
digostive precoss, it is quito impossiblo to sottloe the question 
of thoir importance. It is ovidont, howovor, that the presont 
mothods of pastourization have littlo offoct on most onzymos. 


It is froquently stated that vitamins arc dostroyod by 
pastourization and if this wore so it would bo important, 
ospocially in infant feeding. Of tho soveral vitamins presont 
-in milk only one, vitamin:C, which provents scurvy, is impairod. 
However, milk is ordinarily such o poor source of this vitamin 
that whon usod as tho only food as in tho caso of babios it 
should bo supplomontod with antiscorbutics such as orango juico 
or somo othor suitable fruit juico. 


Sorious objoctions havo boon raisod to pastourized 
milk on tho theory that tho hoating producos chomical changos 
that rondor the milk loss digostiblo, particularly for infants. 
Foceding cxpcrimonts with babios, in which somo were fod raw milk 
and othors pastourized milk, have shown thore was only a slight 
atfforence in the avorage not daily gain in woight during tho 
fooding period. Tho slight difforonco was in many casos in 
favor of the pastourizoed milk. 


Consumors sometimes object to pastourizod milk bocause 
of a cooked tasto. If a cookod tasto occurs, it is duo to ovore 
hoating or to heating too rapidly. Proporly pastourizod milk 
is oqual to raw milk in flavor. With prosont apparatus for pas~ 
tourizing milk, ssa! dra of can bo so controlled that tho 
flavor is not affoctode 


It has also boon statod that pastourization reduces 
the cream linee Whon this occurs, it is duo to ovorhoating. 
In oxporimental work, milk hoatod to 143 dogroos F. for 30 
minutes showed practically no docroaso in tho croam volumc, and 
in some cases an incroasc rosultod. Morcovor, a slight roduction 
in tho cream lino would not moan that any croam had boon takon 
out of tho milk. 


Tho fact that pastourization incroasos the cost of 
milk is a froquent argumont against pastourizing milk. Whon 
milk is pastourizcd in largo quantitios tho cost is but a frace 
tion of a cont a quart. Naturally the smallor tho quantity of 
milk handlcd, the groator the overhoad, and thorcforo tho cost 
may risc to approximatoly a cont a quart. From the standpoint 
of safcty, officiontly pastourizod milk as compared with the 
sane milk in its raw stato is casily worth a cont or two a 


quart moroe. Tho additional cost of pastourizod milk is cheap 
insuranco against milk-borno discasos. 


It is froquontly stated that pastourization is wm- 
necossary in the country, where milk goes diroctly and promptly 
from producor to consumor.e. Tho fact that a largo proportion 
of tho cpidomics of milk-borno disoase occur outsido of tho 
largo citios and that a large porcontage of thoso opidomics 
havo had thoir sourco on the farms, shows that nastourization 
is as nocossary in tho country as in tho city. 


~LO2+ 
HOME PASTEURIZATION 


Where it is impossible or impracticable to obtain 
pastourizod milk, milk may bo conveniontly pastcurizod in tho 
bottles in which it is doliverod. Romovo the cover from ono 
bottlo, pour out a littlo of tho milk, punch a holo in tho 
covor, roplace the cover, and insort a thermomotor. Thon sot 
all tho bottlos of milk on a rack in a pail fillod with cold 
watcr noarly to the top lovol of:the milk and heat until tho 
thormoneotor in the milk rogistocrs 145 dogroos F. Romove tho 
pail from the heat and leave tho bottlcs in tho hot wator for 
50 minutos, rehoating if that is nocossary to koop tho nilk 
at 145 degrces F. Aftor tho 30=minute period, roplace tho hot 
water gradually with cold until tho milk has coolod, proforably 
using ico in the last wator. Aftor cooling, koop tho bottles 
in tho coolost placo available. 


VALUE AND NECESSITY OF PASTEURIZATION 


Tho value of pasteurization is greatost whon 
appliod to the goneral milk supply. Tho pastourization of milk, 
when the process if proporly porformod, affords protoction 
against pathogonic organisms. Thorce have bcoen reported in the 
Unitod Statos numerous outbreaks of typhoid and paratyphoid 
fover, diphtheria, septic soro throat, scarlot fovor, dyson- 
tery, and gastroontoritis tracoablo to raw milks Invostigators 
have shown that tho thermal death point of pathogonic bacteria 
ordinarily found in milk is rolativoly low and that whore 
opidomics have boon duc to nilk, efficiont pasteurization was 
offoctive in controlling the spread of the opidoemic through the 


agoncy of milk. Furthomoro;, it is know that cortain disoascs 
of tho cow may bo transmittod through tho milk to h boi 


Lant fover. It is thorcforo: absolutoly ossontia o havo a 
mothod of rendoring tho gonoral milk Supplios Saoroe Pastcourizaes 
tion is that safoguard. xs ti seat 
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SHOULD ALL PUBLIC MILK SUPPLIES BE PASTEURIZED? . 
And if So, Why? 


By 
Prof. Re M. Washburm 
Reprinted from Tho Milk Doaler, Septomber, 1931 


An opidemic has hit us again, but this timo, fore 
tunately, it is only an cpidomic of propaganda instead of boing 
an cpidomic of somo prevontablo discasc. Tho disoasce may bo 
expoctod lator, if the anti-pastourizationists have thoir way 
about ite Ls 


Anyway, this would scom to be the feoling of the 
“Committoe on Milk," U. S. Public Hoalth Roport, Juno 19, 1931, 
who wrote: 


"To countoract raw milk propaganda basod upon unscie 
entific ovidonec, this committco quotos sovoral studios which 
find pastourizod milk the nutritivo equivalont of raw milk, 
and urges tho U. S. Public Hcalth Sorvice to sottle the quose 
tion onco and for all." 


Tho diffcrences botwoon "the two schools™ aro not so 
much quostions of facts as they are of opinion concorning the 
valuo or weight of tho factse The oconomic lossos of tho thoue 
sands of men and womon tomporarily incapacitatod by some discaso,~ 
as woll as tho valuo of a lifo whethor it bo man, woman, or 
child--thoso are tho things which offset and more than outweigh 
in tho minds of many any possiblo suporiority that raw milk, 
as such, may have ovor milk which has boon hoatod. 


The contention of those who advocate the pastouriza- 
tion of milk is woll told in a paragraph from "Tho Pastourization 
of Milk” in Wostorn Dictitian, Juno, 1926, pago 30, which reads: 


"One prevailing popular idoa should bo commonted upon. 
That is, that pastourization is a procoss by which inforior milk 
is mado usablo. This is a mistakon notion. Pastourization will 
not make good milk out of bad. It will not improvo poor quality 
milke It will not mako cloan milk out of dirty milk, but it 
doos make cloan milk safo milk. Propor pasteurization docs not 
affoct tho flavor, odor, appoarance, or croam lino of milk, 
matorially altor its chomical compononts, nor diminish its 
digostibility or nutritiousnesss" 


It was in 1857 that it was first dofinitoly provod- 
that milk could bo tho moans of sproading contagious diseasos 
among humanse At that timo thoro wore fow public agoncics 
concorning thomsclvoes with tho public hcalth--cpidoemics ran their 
courses without invostigation; but by 1880 the mattor had became 
sufficiontly sorious as to attract public attontion so that 
bettcr rocords woro kept, though ofton by private individuals. 
From 1881 to 1926 there wore recognized and reported 791 milk 
borne -opidomics in tha Unitod Statose 
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During the last quartor century in this country 
citics and towns havo grown tremendously in populations, but 
evon moro significantly in thoir control of tho public health. 
This control has had to do with tho wator supply, tho milk 
supply, tho fly supply, sowage disposal, and tho general sani- 
tation of strocts and alleys. Ono of tho cloments of intorest 
in this connection is the almost complote disappearance of 
what was knowm as tho “town cow." Instead, there has grown up 
around the several towns and smaller cities a large number of 
dairy farmers who make it their business to produce milk in the 
country and sell it in the towns. 


Many of these farmers are naturally clean in 
their habits and naturally intelligent, but they are not 
naturally educated with respect to bacteria, culture media, 
methods of disease spreading, nor in the recognition of disease 
opidemics. 


This is the reason that in 1912 the Mcdical Milk 
Commission folt it necessary to lay down 97 specific rulos for 
the guidance of the dairyman. It is a littlo difficult to 
visualize a practical dairyman applying 97 .varictios of "do's" 
and "don'ts" with respoct to milk production, and yct there 
are that numbor that apply to the production of cortifiod or 
cortifiablo milk. But ovon with thoso safeguards and proe- 
cautions, scvoral epidemics havo occurred with cortifiod milk 
as tho veohiclo. 


An articlo ontitlod "Should Cortified Milk be 
Pastourizod” in Amorican Journal of Public Hoalth and tho- 
Nation's Health, has this to say: 


| “While we advocato pastourization, and havo 
advocatod it for many ycars, wo still believe that raw cortified 
milk is as good or better than a poorly pastourizod product, 
or ono which has roceivod propor treatment, but carcless 
aftor-handling. In this connection; it might bo stated that 

the torm pasteurization should not be qualificd. If the treat- 
mont is not proporly carriod out, it is not pastourization, 

and tho process should not bo blamed, as it often is, for tho 
faults which lic in apparatus or in operation. 


Or, in other words, a first class raw milk is as 
good as a second class pastourizod milk. Today we believe the :~ 
reverse. 

Many diarymon, of courso, are not attompting to 
produco cortificd milk but simply a so-called sanitary or 
"Grado A" milk. All appreciate that a clcan milk is far better 
than ono not cloan, that a Grado "A" is doubtless bottor than 
o "BY or "co" milk. Wo all bolicvo in sanitary production, but 
hore is tho pinch in the matter. All milk, cvon tho bost of 
milk, yos, ovon cortifiod milk, may bocomo infocted with a 
spocific communicable disoaso and thoreby transfor it to the 
human boinge This is not spoculation--it has occurred. 
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Tho eiteatien can be likened to a ey and his whelte. 
The wheat itself may be shrunken, immature, or moldy and thus 
unfit for seed. On the other hand the wheat itself may be 
excellent and yet be infected with mustard or wild oats which 
would cause specific trouble were that wheat sown without first 
being treated for the removal of the trouble makers. When milk 
is consumed it is, in fact, a sowing of whatover bactoria there 
aro in the milk, in the culture tube of tho bodys Many types 
of bactoria dic, some live, some grow--thero are thousands of 
kinds of bactcria with many diverse natures. Our jobs as 
dairymon consist in giving the consumer a milk which is not only 
clean, sound and wholcsomo in and of itself, but which is also 
froc from tho "wild oats and mustard." 


For a hundred yoars or longer it has been known that 
the milk of sick, omaciated, or fatiguod cows is not as good as 
tho milk from healthy and contonted ones. Tho infant mortality 
was shockingly great in some of our Amorican citics during tho 
“good old days" of kasping hords of cows in .thod cities, in ) 
basemonts, or othor foul placos whoero they wore fed almost wholly > 
upon what was well termed "swill." Both tho cows and the food 
wore unfit for the making of a wholesome milk. Wo oldor mon 
recall readily the fight that was made by theso so-called "swill- — 
ers" to maintain their systoms of production despite the offoct 
of thoir product on thoir noighbors'! children. Public attontion 
was diroctod to this as carly as 1856. Public sentiment pro~ 
vailed, but it was not until about 1906-1910 that hords were 
dispersed, removod to the country whore they bolong. They are 
now kept under botter conditions than cver before. The raw 
milk producod today in this country is far suporior to that 
producod 40 or ovon 25 years ago, and yot this is what tho 
department of hoalth of Canada (Pub. No. 36) has to say rogarding 
"Pasteurization of Milk for Small Commmitios." 


“Raw milk. is safoguarded in the careful suporvision of 
processes of handling and by medical supervision of omployees. 
While this supervision doos much to reduce the possibility of 
infection, experience has shown that the risk of contagion is 
by no means, small. Epidemics spread by supposedly carefully 
regulated raw milk supplies aro o roquent occurrence. The 
United Statcs Public Health Sorvice his Issucd 2 statoriont showe 
ing that 51 cpidomics wore roported as occurring in the United 
States in 1924, all of which wore caused by infoction of raw 
milk supplios. In One C480, the paratyphoid opldomic of Now 
RocholIiIo, U. S. Ase, reportod by Dr. Huntington Williams -in tho 
Journal of tho Amorican .Medical Agsociation, tho infection was 
sproad by tho raw milk of a certificd dairy. Contagious ied 
are practically nevor spread by proporly pastourizod milke 


Dre S. J. Crumbino, genoral exocutive, Amorican 
Child Hoalth Association, statod in an address boforoe tho 
Association of Dairy, Food and Drug Officials of tho Unitod 
States, mcoting at Lincoln, Nebraska, tho following: 
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"“Undulant fovor is a lingoring illnoss that woakms 
and incapacitatos Ss victins ovor a Long poriod o mo, oven 
of yoarse It is not a disoaso to bo considorod hd th Since 
the sourco. of tho contagion is m wo can proven Q S-= 
oase by rondcring tho mi supply cloan and sato. oro 1s 
unanimity of proof that pastourization at Oo standar oMm~= 
poratures is compLotoly offoctivo so far as tho organism CQUS = 


ing undulant fovor is concomode 


"With oach now advance in tho knowledgo of sifoda 
tious discascs, wo aro improssod with what appoars to be tho 
incroasing health hazard in rolation to those discasos duo to 
the consumption of raw milk." 


Thus wo soo that ills othor than those of long’ 
acquaintance are coming in for thoir day. 


Tho following statomont of tho Departmont of 
Health of the Stato of New Jorsoy, is to tho point: 


"Tt is manifestly unfair, of course, to lay upon 
this ono malady (undulant fover) tho whole responsibility for 
requiring pastcurization. Outbroaks of four othor disoasosee 
typhoid fovor, scarlet fevor, diphtheria and septic sore throate- 
havo been traced to the use of raw milk so many times and in so 
mony parts of the country that, wore undulant fever unknown, 
the argumont for pastcurization would still bo substantially 
the sande 


“In New Jorsoy alono, during tho last 13 yoars, 
22 outbroaks with 658 casos of tho first throoe of thoso disoasos 
wore attributablo to raw milke None could bo assignod to 
pastourizod milk in those 13 yoars, although such milk con- 
stitutod tho major part of tho supply of tho stato. 


| “Efforts of milk producers to rid dairy hords of 
tuborculosis, contagious abortion and mastitis aro important 
eontributions to the production of clean milk. Such efforts, 
howover, offor no protoction against milk-borno infection of 
tho typo which caused the 658 casos of typhoid, scarlot fover 
and ei eco tae 


"The only practical way yot dovisoa of combining 
safoty and modorato cost is milk pastourization." 


Hero aro 1,565 moro roasons for pastourizing milk 
and ico croam mixos: In tho single state of Massachusotts for 
the throo yoars, 1927#1928-1929, thero were 10 outbreaks of 
contagious disease, all traccable to milk as a‘carrier of tho 
illmess, according to American Journal of Public Health, October 
1930, issuce In those 10 outbronaks 1,365 porsons wore affécted 
and 68 diod. Of these deaths, 48 were casos of septic sore 
throat. 
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“Ninoteon twenty-nine is the first year (in Massa- 
chusetts) sinco the first outbroak of typhoid fover was reported, 
-in 1886, that has not witnossod an outbreak of milk-borme 
typhoid fover. There has beon no outbreak of-milk-borno 
diphtheria for four yoars." 


The general benefits of pasteurization were shown 
by Louis Pasteur about 1865 and adopted in Sweden and Germany 
within a few years. A generation later it was applied and made 
useful in the United States by that great philanthropist, Nathan 
Strause But it required almost another generation to get the 
process into wide usage, and even today a large part of the milk 
consumed has not been treated to insure safety to the consumer. 


‘Several states soon passed laws requiring that skim milk and whey 
be pasteurized to prevent infecting the pigs and Calves, though 


they still permit raw milk to bo so or human consumptione 


The proponents of raw milk usago are still tellin 
consumers that raw milk is by far suporior as a food for tnoir 
oung and in Some cases even strongly suggesti that the 
pastourization of milk, in and of nrsey renders the milk all 
but unfit for usc. One s osedly Scientific paper In parti- 


u 
cular has been widely aToontatod to increase the sale oF raw 


milk. Not onl oes this paper draw conclusions unwarranted b 
the data presented but in SCR ESE totally ignores the commni-g 
cability of EEE and various human discases and tho part that 
milk has played for more than throcequartoers of a contur fo) 

our knowlodgc, in the spread of such discasose 


Fortunately, disoase gorms are easily killed by hoate 
Diphtheria gorms are killod by the heating of milk to about 131 
and soptic soro throat, and communicablo cold germs aro killed 
at about 134, whilo typhoid fevor gorms roquire 137 and tuber- 
culosis gorms about 139. With thoso things ostablished tho 
pastourization of milk has bcen fixod by statutos and ordinancos 
at 145 to 145 dogroos. Then to mako assurance doubly surc, the 
milk is to bo hold at such tomporaturs for half an hour. Tho 
rolation of tomporature to grom dostruction is woll illustrated 
in tho graph of cight thermomotors shown in this article. 


Pastourization has been going on for man ears, with 
millions of childron thriving on such rik but now wo aro told 
that the tomporature of 145 matorially injuros somo valuablo 

roporty of the milk. Wo wish at this point to call oc attone 
of Europo havo boen scalding tho milk at 185 dogroos for their 
babios or-ovon boiling it, at egroes, for conturios, an 
Shaytire Bell: goitc. th. he eelsa peoples noted Ter tae 
sturdinoss, aro as infants fod on boilod milk. Throughout all 
southorn Buropo scalding or boiling of tho milk has boon a g of tho milk has Soon a 
traditional housowifely knowlodgoe for we know no ow many 
conturios, and is still taught not only by mothors To daughtors, 


but by physicians both thore and hore. 
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Dr. Abraham Jacobi, formorly of Columbia Univor- 
sity, saids:. ! 


adh a SOS wt “tho most important thing in tho case of infants 
is ges this: tTUSo-no raw mile. 


Dr. Jacobi first advocatod potlod milk in tho 
—Unitod Statos in 1869, and yot, aftor 50 yoars of wido practico, 
Be hold tho samo viow, if anything more strongly than at first. 


, Whon tho work of the renownod Robort Koch mado 
enteg 4 ADAG EPA att on of tuborculosis in cattle possiblo, and it 
was found that a high porcontago of all Europom cows woro 
tubercular, thon milk was ordored to bo pastourizod and pas-. . 
tourization was ocstablished at 185 dogroos and has continuod. 
Moroover, tho proservation of ovaporatod, storilized milk in 
-tins roquires' a: tomporaturo of about 255 degroos maintainod | 
for 15 to 20 minutos, and yot on this milk thousands of childrm 
are: being ratsod. Tho childron of the whitc rosidonts in. China, 
Secon Africa;: Central Amorica » Alaska, Philipping Islands. and 
“padsed: vory: ‘Largely on storilizod, evaporated: milk’. ‘which has... 
boon hoated. to a tomporaturo, not 145, _ nor. 185; : nor: yot 5 se 
but to 235, and still ‘thoy thrivo.° Infants and young childron 
of our citlos ares.also Aer tving On: BRor ees Bog: milks: 


Horo is ‘what the samo U. Ss Buroau of Public Hoalth 
has to say regarding tho gonoral SES Dg EE of the milk 
supply in this country: 


“With growth in our milk industry, with its 
complicated methods of collection, shipping, and distribution, 
the. difficulty of proporly controlling tho quality of tho markot 
article has groatly incroasod. Milk is subjoct to infoction 
from tho timc before it loaves tho cow to tho timo of its con- 
Suuption, and whon onco infoctod, Tt is an oxcollont culturo 
ee for the growth of many kinds of bactoria. 


"In 1912 tho American Assocj{ation of Medical Milk 
*tnunawed ovine laid down 97 difforont rulos and rogulsa tions 
which ropresontod in its opinion minimal roquiremonts for tho 
protoction of a raw milk sufficicntly sok dapandod to bo sold 
a8. Sas Rea milk.* 


“When wo consider milk derivod from 21,000,000 
cows - Roapbenod over the whole of tho Unitod States on somo 
82500, 000: farms and handlod by millions of peoplo the impossibil- 
‘ity of socuring an adequato supply of properly safcguarded raw 
milk at a price within roach of the massos is ovidont. Tho 
solution of tho problom in minds of most sanitarians lios in 
surrounding milk production with all practicablo safeguards and 
then adding additional and essontial safeguard of adoquato 
pastourization in machinos of propor and approved dosign 
proporly oporatod and controlled, the pastourized product 
should bo promptly coolod, put into storilized containors, 
capped without the use of human hands, and promptly dolivored 
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to tho consumer. Boiling in the homo constitutes tho Last word 
in furnishing tho family a supply safo from infoction," 


In ono of tho papers roeforrod to from which the raw 
milk advocatos havo gathered ovidonce that pastourization is 
ter asito. the conclusion is based upon tho well boing of cight 
(8) whito littlo rats, whoreas on tho other sido of tho quostion, 
wo havo thousands, yos, tons of thousands of strong human childe 
ron growing hoalthfully, thriftily, as children should on 
pasteurized milk, Moroovor wo have as evidence a most romarkablo 
. test mado at Washington, D. C., in which 208 human babios wore 
fod on raw milk ond 111 on a part of tho samo milk pastourized, 
At tho ond of 18 months thoso rocoiving tho raw milk had gainod 
an avorago of 4255 ouncos por day por child and tho he te: 
milk group had gainod 24274 ouncos por daye 


Dre C. A. Harpor, socrotary, Wisconsin State Board of 
Hoalth, has tho following to says 


“Doevotoos of raw milk, of whom thoro are known to bo 
largo numbors throughout Wisconsin, aro continually throatoned 
by two particularly dangorous onemics, typhoid fevor and soptic 
soro throat, and thoir childron aro ondangorod by scarlot fever. 


"In scattered localitios, chiefly the largor cities 
of the state, local milk ordinancos lessen tho danger of con- 
tracting thoso discasos, by moans of rigid sanitation provisions,’ 
but in tho greator aroa of the stato wpastourizod milk froe 
quently has givon riso to serious opidomics and innunorable 
instances of contagion. 


"Soptic sore throat has ronached epidomic sovority in a 
numbor of communitios during the past five yoars, and all of 
these opidomics havo beon tracod to tho milk supply of tho 
victins. 


"To the old quostion as to whothor safeguarding milk 
should fall to the duty of the community or tho milk industry, 
loading citios of tho stato havo assumod tho duty from a munie 
cipal standpoint, and the stato board has urgod that this public 
health moasuro be adopted by tho smallor communitios until all 
milk producod in Wisconsin will bo so handlod as to be absoe 
_lutoly safoe 


"Tho majority of raw milk drinkors in this stato, tho, 
board poltiovos, drink it from nocossity rathor than from cholcds 
duo to lack of pastourizing facilitios in tho rural rcachose"* 


a Here wo quoto from tho 1924 Annual Roport of Dre 

Ee Re Kolloy, Commissionor of Health, Massachusetts Stato 
Dopartment of Hgalth, and from among the last things which ho 
wrotc: 


| "Tho fact that milk under tho groatost onoaautions and 
highost standards of gcnoral cloanlinoss can still transmit 
virulont tuborclo bacilli and the organisms of typhoid, scarlot 
fovor, diphtheria, and septic soro throat, not to montion various 
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minor types of infection, has led the health authorities of the 
state at large persistently to advocate efficient pasteurization. 
As a rosult, epidemics from the four diseases mentioned have 
become very rare and the total numbcr of cases traced to milk 
has fallen from an average of woll over 1,000 annually for the 
yoars 1907 to 1915 to an avorage of a little over 100 for tho 
past four years. During the samo four years the porcentage 

of the total pasteurized milk supply of the state has incroasod 
from 54 to ovor 75, with many of the largo citios reporting 
ovor 90 por cont pastourizod. Many important logislativo 
measuros, both statewido and of iocal application, have boon 
made effective, culminating during the prosent yoar in action 
by soveral progrossivo cities which in offoct provides that in 
the future no milk can be soid in thosoc cities unloss it is 
both of a high grade of cleanliness and efficiently pastourizod, 
or, if sold. raw,. that it must. bo from herds officially certi- 
fiod to bo ontiroly freo from tuborculosis. 


Ono of the most conspicuous milk-borno opidomics 
in recont timos occurrod in Canada last autumn and was roportod 
in tho Canadian Public Hoalth Journal, May, 1951. It snzys: 


"A sevoro cpidomic of soptic sore throat occurrod 
in Kirkland Lake, Ontario, in Docombor, 1950. In a fow wooks 
over 450 casos and four doaths wero thoreby added to the toll 
of diseaso sproad through the use of raw milk.” 


The scionco of proventativo medicine and tho 
science of public health administration have grown up with tho 
past quartor of a contury. 


Drs Milton Js Rosonau, Professor of Prevontative 
Medicine, of Harvard Univorsity, says: 


"Pasteurization savos lives and provonts sickness. 
It doos not injuro the quality of tho milk in any..way and doos 
not diminish its nutritive valuo. Pastourization is tho 
cheapost form of lifo insurance that the customor can take out." 


The U. S. Public Health Sorvico says: 


"Milk is socond in importanco only to wator as a 
vehicle of discaso transmission. 


Others who aro in a position to know tho facts, 
yot aro in a noutral position in tho matter, may bo quotoad: 
Dre Thomas D. Wood, Columbia Univorsity: 


tat tho prosont timo, on tho basis of the ovidonce 
within my knowledge, I bolicvo that compulsory pastourization 
for all milk is a desirable safoguard for the public hoalth.” 


Dr. We. Ae Evans, national authority on foods and 
honlth, says: 


"In tho spring of 1912 thore was an opidomic of 
soptic sora throat which again omphasized the hazard of raw milk 
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supply in a city. In this opidomic there wore 487 casos of 
cpidomic soptic soro throat. There wore 22 deaths. This is a 
rather hoavy bill to pay for tho privilege of drinking raw milk. 
Of the cases, 23 drank the milk in a hospital and 104 in a 
girls' home. The ‘pemainder were in private homes. Some home, hire 
pitals and some girls' homes are not free from the folly of ae 
drinking raw milk. Pasteurization as a routine would have pre» 
vented ite 


Dr. Win. H. Peters, Health Commissioner of Cincinnati, 
says¢.- 


"All certified and inspected milk in Cincinnati, after © 
December, 1929, must be pasteurized, by order of the board of 
health, in co-operation with the milk commission of the academy 
of medicine and the producers. Certified and inspected: milks 
were always rated high; but the opinion prevailed that both 
would be just that much better after pasteurization, which we. 
look upon as an additional safeguard." | 


S. Je Crumbine, M. D., executive officer, Amorican 
Child Health Association, in a paper on “A National Co-operative 
Campaign for Clean and Safe Milk," given at the sevonteoenth 
annual convention of the International Association of Dairy 
and Milk Inspectors, said: 


"Tt is noted that in the larger citios the consumption 
of pasteurized milk is greater than in:the smaller ones. As 
in the case of water, so wo have thé anomalous situation that | 
the safest water and tho safost milk is that distributed by. 
the larger citios. By tho samo tokon typhoid fovor has bocomo 
almost unknown in the largor citios; indeod, this disoaso 
is now somotimes known as tho rural disoaso, depending chicfly 
upon its dissomination ites unguardod wator supplios and 

unpastourizod milk supplics. 

Appreciating all vee thing the Illinois State 
Departmont of Public Hoalth in Sihombe at en with tho modical 
collogo is undertaking a campaign of cducation of consumors of 
milk, ospecially in smallor placocs, and havo the following to 
say: 


"The advantages of pastourizod milk nood not be dwolt 
upon in this journal. Our purpose is to roport exporiments 
upon the use of vacuum and insulatod host rotaining bottlos to 
pasteurize milk in small quantitiocs for home usc. This is a 
part of a program of tho Illinois State Dopartmont of Public 
Hoalth to reduce infant mortality in communitios too smal. 
to enjoy tho benefits of commercial pasteurized milk.' 


and wo notice in the report of "Subcommittoo on 
Communicable Diseases Transmittod Through Milk" (preliminary 
report of Whito House Conf.e), roportod in U. 8S. Public Health 
Roport, april 3, 1931, Vole 46, pe 7763 


"The probable reason for tho higher incidence of milk~ © 
borne opidemics in tho small country towns and rural soctions, 
and tho citios of from 4,000 to 25,000, is that in such come 
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munitios wo find tho largor population groups being sorvod 
almgst wholly by raw milk; that is, milk not producod undor 
offoctivo or, in the >» cry of instancos, any sourco of 
Fg Nara controlling. 

scared ‘Our. national noighbors to tho south as woll as., 
north tako..a position -woll expressod by Dr. Charlos Hastings. 
Modical. na ae of. exited: Toronto, Canada, who said? 


eed is “4s inconcoivablo how any thinkin erson will 
in tho light of modorn kno\ knowledgo, jcopardizo his own roputation 
by advancing arguments against tho sciontific pastourization 
of milke In my judgmont, any municipality failing to safoguard 
its milk supply by moans of sciontific pastourization is, in 


tho light of modorn knowLodgo, muh toy of criminal nogligoncas® 


Tho several common chomical compononts of milk 
are not injurod by hoat, so far as oxporionce or tost has yot 
shown and thoro aro decided physical bonofits as woll as hoalth 
insurancoe Thoro are six or sevon kinds of vitamins and all 
aro found in milk. Of those, the one that provonts scurvy, 
called "C," is the only ono that is injurod by hoating. It 
is roducod about ono~half. . But thore is a doficioncy of this 
vitamin in milk anyway undor practically all conditions of 
production, thus roquiring that orango or tomato juico bo ade 
ministorod to infants and that most any fruit or FASHION? bo 
usod by older children and adults. 


Simmorod down to its last analysis, tho cdestion 
is whothor wo, should oncourage a milk containing tho last 
possible tracos of vitamin "C" valuo.or whother wo should 
oncourago the consumption of milk, producod the bost that 
scioncoe and oconomics will pormit, mado safo by pastourization.e 
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EXCERPTS FROM: 
‘toHE NUTRITIONAL ASPECTS OF MILK PASTEURIZATION" 
By Dr. &. V. McCollun, F.A.P.H.A., Jonns Hopkins Univorsity 
Baltimoro, Md « 


Intornationally known Export on Nutrition and Hoalth of tho 
Loaguo of Nations 


From tho Amorican Journal of Public Hcalth, Vol. 24, Noe 9, 
Publishod by tho Amorican Public Health Association, 50 Wost 
50th St. N. Y. C. 


"Tho evidences of animal oxporimont do not show any 
nutritional difforoncos botwoon raw and pastourizod milks." 


“Thoro is no convincing ovidonco that raw milk, evon 
-if it woro safo, is SUporior to pastourizod milk in infant 
focding. Pastourizod milk is probably bettor sinco it is moro 
-oasily digostod. Tho growing practico by podiatricians of 
boiling milk or of fcoding ovaporated milk to infants, shows 
that it is cortainly satisfactory, Tho 1doa of splitting hairs 
ovor slight assunod difforoncos is absurd,” 


"To hoating of milk is so grost a safoty factor in 
preventing disoaso that thoro should no longor bo any argunont." 


"Wo havo an irmonsoe amount of clinical ovidonco 
gathored from many countrios which shows that. pastourizod milk 
has fulfillod the noods for fooding infants and childron ovor 
many years, with no ovidonce of danago." 


“Tho oppononts of pastourizod milk havo conspicuously 
failod to make a caso against it in favor of tho raw product. 
The markod lessoning of incidonce of intestinal troublos and 

‘contagious disoases carriod by raw milk accomplished by pas= 
teurization makos it hard to undorstand how opposition can 
longor be justificd.* 


"Tho Lanarkshirc, Scotland, study of 10,000 childron 
rocoiving throoequartors of a pint cach daily - 5,000 raw, 
grado A milk and 5,000 pastourizod milk - with 10,000 as cone 
trols, gave cloar ovidenco of tho bonoficial offoct of milk 
fcooding on tho rato of growth. Thoro was no difforonco in tho 
row and pastourizod milks." 


“Schounert and Bischoff studiod tho food valuo of 
raw and heatod milk, and found no dotoctablo change in food 
valuo. Thoso oxporinoents furnish cogont ovidonco that cooking 
(foods othor than milk as woll as milk) as ordinarily practisod, 
doos not intorforo with its usual influonco on coll motabolism 
or provont its utilization for such charactoristic donands as 
growth and rcproduction." 


"Fortunatoly wo now havo availablo an oxcollont study 
of Loslic C. Frank md othors of tho U. S. Pyblic Hoalth Sorvica, 
which should finally silonco tho critics of pastourizod milk. 
Those invostigators studiod childron fod raw and hoatod milk, 
supplomonting the dicts ordinarily rocoivod by fmorican Childron 
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in 39 citios and in 10 statoss Tho children to tho numbor of 
5,700 wore from 10 months to 6 yoars. Tho roport statos: 


“The growth-promoting capacity of heated milk 
plus tho supplomentary dict rocoived by tho averago Amorican 
child of 10 months to 6 yoars is not moasurably less than the 
growth-promoting capacity of raw milk plus tho supplonontary 
diot recoived by tho avorago Ancrican child of 10 months to 
6 'yoars. Children who aro fod pastourizod milk thrivo as woll 
as childron: who aro fod raw milk, and contract cortain cone 
municable disoascs less frequontly.' 


"Tho avorago weight of tho children in tho two 
groups was 3346 and 33.2 lbs. rospoctiveoly for thoso fod hoatod 
and raw milk. MThorc was no significant difforoncos in tho 
heights of tho childron of the two groups, 1.0e, 37.5 and 37.4 
inchos rospoctively." 


"Tho roport shows a significantly highor incidonco 
of dinhthoria, scarlot fover, and intostinal disturbancos among 
usors of raw milk. i. rg ‘ 

"Sinco tho offoct: of pastourization on tho food 
value of milk is too slight to be apparont ovon in spocially 
dosignod GER OE ANGE She and is not apparont in observations on 
children living undor ordinary American conditions, there is 
no valid argunont which can be Brousht forward in support o 


tho marketing of raw milk for the gonoral population. 


"It sooms .strango indood.that, whon wo accopt so 
genorally tho cooking of. most of our foods, thore should still 
romain in cortain aronas a‘ sorious objection to the milk hoat 
treatment of milk involvod in pastourization. ' Tho monaco of 
bovino tuborculosis to tho hoalth of ‘childron is so great that 
universal pastourization would be inporative if only for the 
provention of tho sproad of this digoase alono among childron." 


-115-~ 


REPRINTED. FROM THE JOURNAL OF THE AMERICAN MEDICAL 
ASSOCIATION, VOL. 115, NO. 20, NOVEMBER 16, 1940, 
BEING AN EDITORIAL IN WHICH THE AMERICAN MEDICAL 
ASSOCIATION AGAIN RECOMMENDS PASTEURIZED MILK.- 


"JUG STATION" MILK 


~ In 1932 the Journal condemned the sale and use of 
bootleg milk, namely milk offered for sale outside municipal 
linits and therefore not subject to the regulations governing 
the sale of milk within the municipality. Several health: 
officers at that time were confronted with the health hazard 
developed by the sale of milk at roadside stands to residents 
of nearby cities. Such milk was cheaper than milk sold in 
the city. Often it came from farms of such insanitary condition 
that their product could not be offered within the city limits. 


Studies by the United States Public Health Service 
and the former American Child Health Association have demon- 
strated again and again that milk-borne epidemics are due al- 
most exclusively to raw milk su OS- n many parts of this 
country, Gspecially the smallor cities, raw milk still consti- 
tutes an appreciable percentage of the daily milk distribution. 
Raw milk unless certified is frequently produced under condi- 
tions not conducive to safcty. eeectenees of contamination of 
raw milk has been recognized oven to the extent that producers 
of certified milk and tho American Association of Medical Milk 
Commissions, which Supcerviscs certified milk production, are 
agrecd thet pastcurization would be an additional safeguard 
even for certificd milk. 


The salo of raw milk continues in spite of the fact 
that pastecurizcd milk is safer. Cortainly thore is no cstab- 
lished Ovidgenco to indicate that raw milk is any more dosirablé 
nutritionally than pastourizea milk. Tho at on Foods and 
Nutrition of tho Amcrican Mcdical Association has published 


the following decision concerning the rclative nutritional 
valucs of raw and of pastcurized milk. 


"Milk is an excollent medium for many dangcrous 
bacteria as well as an excellcnt food for mon. Disoasc germs 
may cnter the milk directly from an ailing cow, be introduced 
by insects, or be transferred to the milk by the fingers or 
mouth-sprcy of persons having to do with the collcction or 
transportation of milk. 


"The pasteurization of milk is a public health measuroe 
The public shouta demand pasteurized milk for drinking ond the 
usc Of pastourizod milk in milk products. Tho dairy trado 
should universally adopt STC ELVES? in the interest of 
public calthe 


"There is no cogent cvidence that pastourized milk 
is significantly inferior nutritionally to raw milk." 


Even today bootleg milk stations, also called "jug 
stations" still operato outside the corporete limits and conso- 
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quently outside the jurisdiction of some citics in which only 


pastourized milk, other than ccrtificd, is lcgol. When. Sonn 
ossible legal rocaution has beon taken to protoct a commun t 


: ! VO i 

breaks of communicablc discaso ce ae Es PRAT ute an 
failure on tho part of tho health authoritios. trices county 
and. state authoritios coopeoratc with city health officials in 


controlling this monace to health, Sieeniied of milk-borne 
infcction are bound to occur. 
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DAIRYMEN, DISTRIBUTORS, GROCERS, AND RESTAURANT Sot eee 
OWNERS MAY BE HELD LIABLE FOR UNDULANT FEVER / 


. Excerpts from An Opinion of the Supreme Court of 
Washington Given August 30, 1940, As Presented In the Washington 
105 Pacific Reporter, 2nd Scrics. 


The Opinion sustains a judgment of 7500 .00 for a 
patient who acquired undulant fever from raw milk, and further 
states that similar law suits may be brought successfully 
against not only the immediate vendor, but also the rotailcer, 


wholesaler roducor, and all others who participato in 0 sale 
of dolotorious articles, such as infected raw mith 

Henee tho dairyman producing raw milk, as woll as the 
distributor, grocer, and/or restaurant owner who sells or 


serves such raw milk may be held liable should somcone become 
ill from using such rew milk. 


(A large number of casos of undulant fover have been 
reportcd in Kansas'City, Kansas. Although most of tho cascs 
wore traccd to Grade A raw milk sold to homes, and milk sold 
at milk stands just outside the city, somo of the cases woro 
traced to Grade A raw milk sold at storos and sorved in 
restourants.) 


CASE OF NELSON V. WEST COAST DAIRY CO. ct al 
SUPREME COURT OF WASHINGTON 
AUGUST 30, 1940 


"Whore articles of food arc sold for domestic use and 
immediate consumption, the law implics a warranty that articles 
are sound, wholesome, and fit to be consumod, and if consumor 
is made sick through consumption of food, he has a right of 
action against the vendors thercof, cither for breach of in- 
plicd warranty or for negligence, and in such action it is uwn- 
necessary cithor to allege or prove scientor, and consumors 
right of recovery is not limited to an action against his own 
imacdiate vendor, but reaches retailor, wholesalor, producer, 
end all others who may participate in sale and distribution of 
delcterious articles." : 


(Scicntor means = Knowlcdge by tho defendant that c. 
cortain article or act is harmful, wrong, or contrary to lew.) 


"Nogligenec, like any other fact, may be proved by 
circurnstantial cvidence, and such ovidonco sufficient to sustain 
a finding or verdict for plaintiff if it is shown that in all 
reasonable probability plaintiff's injurics were proximate 
result of defendant's negligcneo." ) 


"In action for injuries as result of negligence if - - 
there is proof of probable ceausc, whether injury rosultcd in - 
consequence of establishod cause may be Icft to reasonable 
infercnee." | 
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"Im consumer's action against operators of dairy 
mi a dairy to which operators sold milk, and individual who 
conducted milk route selling milk purchased from dairy company 
for damages sustained from undulant fever contractcd by con- 


_. sumer while drinking milk produccd and markcted by defendants, 


evidence warranted finding that most probsr.ble cause of consumer's 
‘ illness was his consumption of infected raw milk furnished by 
eae company 


f "ono ‘who sells milk which Sats bd OPORE to 
- the standard proscribed by law is liable, evcn though the 
milk has not been tampored with by tho soller cand is sold in 
the samc condition as when it came from the herd. From the 
nocessitics of such situations, and in reason, the consumer's 
right of rccovery is not limited to an action against his own 
rnmediate vendor, but reaches the retailer, wholesaler, pro- 
Gucer, and all others who participate in the sale and distri- 
bution of such deleterious articles of food." 


'tndulant fever is a disoaso which, as indicated 
by its nance, manifests itsclf in recurring waves. Ovcr a long 
period of time it may successively intensify and~subsidc. Tho 
medical profession has given it particular study since about 
1930, but as yet has. .discovored no cure for it. It has boen 
dofinitely osteblished, howovcr, that the gcrm of the discase 
is the same as that found in "brucella abortus," commonly known 
as ."Bang's discase", to which practically all animals, moro 
- particularly cattlo, goats, and swinc, aro subject. Cows that 


-. are infected with the discaso are likcly to climinate the 


orgonism.in thoir milk because the germ lacalizes itsclf in 
the udder, and it has been found thet fifty percent of all 
cows so infected actually do eliminate the organism in that 
menner. It has also beon found that cows which, wren tested, 
show a blood titor of 1-200 almost invariably shed the germs 
in their excrctions, including tho milk, and that some cows 
heving a titer as low as 1-50 will do likewise. The higher 
the titer, the greator and more virulent the organisms, and 
even milk with an extromely low bactcrial count may be heavily 
conteamineted." 


"Bang's discaso is one of the most contagious di- 
soases to which cattlo are subjoct. One cow can casily infect 
on ontire herd. The incubation period in tho aninel varies 
from thirty days to four months." 


"According to well- ~recognized medical authority 
upon the subject, undulant fever is contracted by human beings 
as the result of drinking raw milk or by contact with infected 
Ha Ge des all: as g att nilk wore officicntl astourized or boilcd 


before bein “nAsuric ; a) undulant 
fover) cxcopt ie: those” occupational groups whose work brings 
the individual in contact with infccted animals or infoectcd 


carcasses. Among city dwollers and othcrs who do not cone 
in contact with animals, the chicf sourse of undulent fever 
is raw milk. The incubation period of the organism in human 
beings Is said to range from two weeks to a month." 


-119~ 

"On January 31, 1936, a state tost was made of the 
K&M herd (one of tho producers in this law suit), consisting of 
forty=-ninc cows at that time. The tcst was voluntary on the 
part of the owners of the herd. It showed, however, that elevon 
cows were infected with Bang's diseasc, and that three others 
were “suspects.” A subsequent tcst of the three suspects shows 
that one is a "reactor", while the other two wore clcoar. 411 
reactors were slaughtered as soon as their condition was dis- 
covercd.: In March, 1936, the whole hord, consisting of fifty- 
six heads at that time, was again tcstcd, showing no reactors, 
but throc suspected. The suspects were scparatcd from tho 
rost of the herd, and later, upon anothor test, one was found 
to be a reactor, while tho other two showed "negative." In 
Novembcr, 1936, a suspectcd animal alone, was testcd, and was 
found to Se infected. No tost of the entire herd was ogsain 
made until November, 1957, several months aftor rospcndont 
(plaintiff) became i11, at which timc, out of a herd of fifty- 
seven cattle there were twenty reactors and four suspects." 


"”A sinilar test cf the Hans. hord (the other pro- 
ducer supplying the dairy) wes made in February, 1936. It 
disclosed two rcactors, and they were promptly slaughtered. 
In April, 1936, a test of twonty-five head disclosed no rcac- 
tors and but one suspect. No furthor information concerning 
the suspect is furnished by the record. No further tests of 
the Hans. herd was made until September, 1938, at which tino 
out of twonty-five head of cattle, there wore three reactors 
and onc suspect." 


(This illustrates that froquent testing of cattle 
does not offer complote protection to cither the dairyman or 
the consumer. ) 


"Considering tho ovideonce from every anglo, wo are 
of the opinion thet the trial court was fully warranted in 
finding thet the most probable cause of respondent's illnass 
was his consumption of infectcd raw milk furnished by appellants, 
and thet in arriving at that conclusion tho court was not moved 
by, nor requirod to indulge in, conjocturoe or speculation. It 
is conccded that respondont had undulant fevor; it is shown 
that among urban dwellers the principle causc of such fever is 
the investigation of raw milk thet is infected with the gorns 
of Bang's discasco; it was reasonably cstablished that the cows 
from which the respondent cbtained the milk, through tho 
appclants, were afflictcd with Bang's discase during tho period 
of such consumption.....It scoms to us that respondent has, by 
circumstantial cvidenco, made as cloar a caso of liability as 
could be cxpoctod or required in a case such as thise..ccorces 


"The judgnent is affirnod." 
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"MT? the 
HEALTH COMMISSIONERS 
of the 
CITY OF LOS ANGELES - 


A Report on the Local Milk Situation" 


by 
GEORGE PARRISH, M. D. 
Health Officer - Los Angoles City Health De pAb Gort 
(Reproduced with the Fermission of Dr. Parrish). 


Approximately three score and ten years ago, Louis Pasteur, the 
world's greatest biochemist and bacteriologist, began his resear- 
ches on the effect of heat in checking the fermentation in wine, 
which studies were later to extend to milk and lead to pasteuri- 
zation. From 1857 to 1863 Pasteur worked with both wine gnd milk 
and found that bacteria could be killed by heat. In 1865 he 
announced to the Academy of Science at Paris, that maintaining 
wine for a few minutes at a temperature of 140 degrees F. to 158 
degrees, kept it from spoiling. 


Drs Jacobi.of New York, in 1875, seems to have been the first. 
to recognize the public health aspects of pasteurization and ad-— 
vised the use of heated milk for infant feeding. In. 1886 , the 
great German scicntist, Soxhlet, continued experiments ao Mea) ae 
rization and devised the first small home made sterilizer. It was 
not until 1895 that a concerted and concentrated drive. was begun 
on the use of raw milk. In that yoar, Nathan Strauss established 
in New York City a well equipped laboratory for furnishing pasteu-~ 
rized milk for infant feeding. In 1897 as Health Officer of New - 
York City, he became distressed over the excessive death rate 
among the city's waifs living in institutions on Randall's Island. 
Early in 1898 he crected a pasteurization plant on the island. 
Without any change in the regimen or dict, except that the same 
milk from their own herd of cows was pasteurized instead of being 
served raw, the death rate dropped from an average of 41.8 for the 
years 1895-1897 to an average of 21.7 for the next seven years. 
Nathan Strauss really was the pioncer in commercial pasteurization. 
Aclose observer and a lover of childron, he was driven through 
desperation te do something to save the lives of the little ones. 
He said, "In 1892 grcat numbor of babies were dying during their 
first and socond year, often one half of thom, and in some insti- 
tutions practically all of them. Sixty-four percént of one weck's 
death roll was composed of babics under _ bwo years, who were almost 
wholly dependent on milk for nutrition." He said, "I ch beh THe 
fact that most of thesc deaths wore duc to impure "milks" 


The success of his first station led to the cstablisghmont of 
others until for many years he opcrated cighteen stations. His ~ 
annual exponditures amountcd to more than S100, 000 a year for many 
years. Having thus sown the seed of pastourization as a protec. 
tion to child life in this country, ho wrote, "Thirteon ycars ago 
I believed that the pasteurization of milk was the only romedy. 
Today I know it. There can be no question but that the supply of 
milk everywhere should be pasteurized, not only that intended for 
infants, since the uso of raw milk for adults is almost equally 
fraught with danger." 
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From the days of Strauss down to the present moment, scienti-~ 
fic medical men, public health authorities, and the ma jority of 
all modern and up to date dairymen have striven to  ~.rc, to /2ub.2e 
that the only safe sang is either pasteurized or cortified. Row 
milk is dangorous. Unf. vtunctely,in the ordinary course of events 

akes twenty years or longer for knowledge of a medical dis-= 
covery to spread through society and become a matter of common 
. thought. During these years milk borne diseases have continued 
in the United States at the rate of fifty cpidemics a year, ale 
ways claiming their toll of death and leaving many others 
maimcd and cripplod.Tho great struggle for botter milk to date 
has not been without results, for in almost all cities of 50,000 - 
or over throughout the lend, approximately 85 % of tho milk, or 
more, is now pasteurized and the percontage is constnatly in- 
croasinge 


In Los Angeles City about 75% of the milk is pastcurizode 
But it is that one quarter that is still being sold as raw milk 
that causés uneasiness, unrest, and anxiety to your health 
authorities. In spite of all diligence and care, who can say 
what moment some rawemilk-borne cpidemic may start and who can 
predict what dire tragedy and results it may carry with it. 


Rew milk is and ever has bcen Public Hoalth Enemy Noe be 
It is too bad people jump at conclusions or are so easily 


lede So many are prejudiced witho 
objections could anyone have against pasteurized milk? Do you 
mow wha really is, or is it just a name to you’ Oo you 


Pealize wna agteurized m1 means tO you or your ¢ 


PASTEURIZATION 


Milk shoud be heated to 142 cegrees F. to 145 degrees F. 
and held for thirty minutes. This is called PASTEURIZATION,. 
This process of’ pasteurization will kill the viruses (poisons) | 
of tuberculosis, typhoid fovor, scarlot fcver, ciphtheria, un 
dulant fever, dysentory, septic sore throat and other diseases. 
This temperaturo will kill practically all the nonespore bearing 
micro-organisms (bacteria) that cause discase in mane 


Heating milk to this temperature does not alter its taste, 
odor or digestibility. It docs not interferewith its food valuc 
and has the advantage of preventing much sickness and saving 
many lives. Pasteurization is the most trustworthy method of 
rendering milk safe. nly cor : equally 
high character can be regarded as reasonally safe without pas~ 
teurizatione Pastcurized milk must be handled at least as care= 
fully as Class A raw milk. tho, ycombination of pastourization 
and inspection spells safetye there can be no objection to 
pasteurization for the use of adults or childrene 


ares 


Infants should .réceive breast milk. Babics raised on cow's 
milk, raw or cocked, should also be given ormge juice. Pasteu- 
rization has been endorsed by the American Medical Association, 
the Naticnal Association for the study and prevention of Tubcr- 
culosis, the American Public Health Association, the United. 
States Public Health Service, the National Commission of Milk 
Standards, and by all ranking health officers, 


WHAT AUTHORITIES SAY of PASTEURIZATION 


The Tre:rty-third Annual Report of the International Association 
of Dairy and Milk Inspectors says: “Pasteurization of milk is now 
generally recognized, both legally and scientifically, as an 
esscntial feature of good dairy practice. Physicians, health 
officers, agricultural scientists, nutritional authoritics, jud- 


.’ ges and leaders in the Daily Industry, are all agreed that modern 


pasteurization sets the final seal of safety on a clean milk’ 
supplyse" — 


MARY STEWART ROSE, Ph.D., Professor of Nutrition, Teacher's Coll- 
ege, Columbia University, "Pastcurization is the safcguard 


against disease producing bacteria." 


WHITE HOUSE CONFERENCE, The White House Conferonces called by 

President Hoover, September 29, 1932, "Pasteurization shoul be 
required wherever practicable. Pasteurization is not intended 
to take the place of the sanitary production of clean and whole- 
some milk, but rather to provide the final factor of safoty from 
‘milk-borne diseases." 


“ WILLIAM_H. PARKS, M. D., a world's leacing authority, New York 
Health Yepartments, "Raw milk is not free of the danger of causing 
infection, when consumed by cither infants or older personse 
Proper pastcurization of milk kills all possible varieties of the 
cdisease germs in it which we know to be able to cause infection 
upon swallowing." aa 


DRs Hs Es HAZELTINE, Sonior Surgeon of the United States Public 
Health Servico, has frequently ordered all milk pasteurizod 
where the raw milk has caused an outbreak of communicable disease, 


CANADIAN PUBLIC HEALTH JOURNAL, in 1932, the Canadian Public Healt 
Journal carried the following editorial: "The Canadian Public 
Health Association stands unequivocally for the pasteurization of 
all milk supplies as the one and only means at our disposal fbr 
the final safeguarding of the health of the public from the dan= 
gers associated with the consumption of raw milk. The necessity 
for general pasteurization is amply demonstrated cvery yoar in 
our- death rates from diarrhea and enteritis, in our milk-borne 
typhoid epidomics, our septic sore throat outbreaks, the increas= 
ing cascs of undulant fever and our cripples from bovine tubercu- 
losis. 
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W. Je TIEDMAN, M. D., New York State Health Department, says: 
"No matter how carefully raw milk is produced, pasteurization 
will make it safer," 


AMERICAN JOURNAL OF NURSING, Noveriber 19, 1930, "Miss Alice Evans, 
who has done much research work on undulant fover, cays: 'No 
milk other than certified or pasteurized is safc, for the cattle 
disease is widespread in the United States. No raw milk is safe 
unless it comes from a herd that is absolutely abortion free and 
so certified by the official authoritios,!" 


DRS. WILL & CHARLES MAYO, Rochester, Minnesota, "If the person 
milking the cows or handling ‘the milk or the utensils is suf- 
fering from an infectious disease, such as Septic sore throat, 
tuberculosis, diphtheria or scarlet fever, thero. is a strong 
possibility that they will infect the milk and spread the di- 
seascoe Milk is the most valuable focd, but it should be pas~ 
teurized. The value of pastcurized milk cannot be overcstimated. 
Pasteurization is the best of all know n troatments of the nation's 
milk supply and in the final analysis for all its dairy products." 
. (Northwestern Journal). chy 


in a report issued by the Cormittee on Milk at the Conference 
of State and Provincial Health Authoritios of North America, it 
said: "Man is a far moro important source of disoase organisns 
in milk than is the cow and man is more difficult to control, 
It is for this reason that properly pasteurized milk is the 
safost milk." 


E. Ve McCOLLUM & NINA SIMMONDS, Proféssor an@ Associate Professor, 

School of Public Health and Hygiene, Johns-Uopkins University; 
Baltimore, Maryland, in their book, Food,-Nutrition and Health, 
wrote: "Pasteurization came into use because of the froquent cx- 
porinces of health officials that. cpidenics of typhoid fever, 
scarlet fover, septic sore throat, etc., were traceable to the 
milk route. Pastcurization destroys the gerns that cause these 
diseasese These ¢izzeases have been spoken of as milk-borne 
diseascse in order to protect the public against such epidenics 
the practice of pastourization was recormended by Pasteur." 


. DR. LAFAYETTE B. MENDEL, Professor of Physiological Chonistry 
at Yale Universit (Thirty years on the teaching staff of Yale 
School of Medicine) says: "Clean milk is not necessarily safe 
milk, Milk is only as safe as the man power standing behind 
it, Our greatest safoty lies in the exclusion of the dangerous 
micro-organisms by effective pasteurization," 


SASKATCHEWAN DAIRY ASSN, In 1921, the Saskatchewan Dairy Assn., 
in Convention unanimously acopted the following resolution: 
"Whereas. the proper pasteurization of milk has been proven an 
dapurtant safeguard to the health of the consuming publics" 
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BE IT THEREFORE RESOLVED that this Association go on record as 
favoring legislation in citics making it compulsory that all milk 
or cream sold wholesale or retail in such citics, be scientifi- 
call: pasteurized." 


DRe PAUL Be. BROOKS. In 1931, Dr. Brooks, Deputy State Health 
Commissioner, New York State, wrote: “It is doubtful if our raw 
milk, other than certified, is much safer today than it was ten 
years ago, except insofar as tuberculosis is concernec. Let us see 
if the facts’support this statement. In the past fourtecn years 
in the state, outside of New York City, we have had one hundred 
milk-borne outbreaks of communicable cisease, ninety-eight of 

them traced to raw milke I am every day becoming more convinced 
that if raw milk is to continue to be sold we should insist on the 
systematic application of all the actual safety measures now : 
applied to certified milk. It may impose hardships on pr.ducers, 
but if we don't do it, sooner or later the public is going to 
suddenly wake up, as it has a way of doing, to thé situation wo 
have been tryi so long to impress on it and say, ‘Well, if you 
knew raw milk wasn't safe, why cidn't you do something about it.! 
The municipal health authorities who in this day and age, permit. 
the sale of ordinary raw nilk, when pasteurized milk is available 
assure a heavy responsibility." 


THE METROPOLITAN LIFE INSURANCE COMPANY: "Every rose has its 
thorns. Milk has its dangers. It ig apt to become contaminated 
and convey the germs of diseasee Pasteurization neither improves 
nor harns the milk itself. Pasteurization itself has only one 
object and that is to destroy the harmful bacteria. Our only 
real safety lies in pasteurization." 


The Metropolitan Life Insurance Company insures the lives of 
many huncreds of thousands of people. Its business is to try and 
make these people live many cyonrs. It recommends only those 
things which are beneficial to humanity and which will bring 
health and happiness. The Metropolitan Life Insurance Company 
recormends pasteurizatione 


MEDICAL STAFF CALIFORNIA HOSPITAL. "Resolved by the California 
Hospital staff at regular session this May 19th, 1936, hereby 
endorse tho stand of DR. GEORGE PARRISH in his. attempt to roe 
quire all raw milk in Losangeles City, excepting certified, to 
be Pasteurized. ; | 


Signed : 
, E. Je Cook, Chicf of Staff 
A. J. Scott, Secretary of Staff" 


Membership, approximately 350. 
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STATE AND crry HEALTH OFICERS 


FRANK M. CARROL, M. D., Commissioner of Hoalth, Seattle Washington: 
"90% of Scattle's milk is pasteurized and we hope in the near 

future té have 100% pasteurizede I am for pasteurization of 

all milk. on . 


HERMAN N. BUNDESEN, lM. De, Hoalth prothenth eo efitin ae T1623 
"All of Chicago's milk is cither Grade A pastcurized or certi- 
ficd. Expericnee teaches that the best milk supply for a commu- | 
nity is that which has been produced on cloan farms from healthy 
cows and then properly pasteurizcd.' 


LOUIS Re THOMPSON, Me. D., Acting agipbon General, United States 
Public Health Service: "While it is true that pasteurization 
should not be regarded as a cure-all and that sanitary inspection 
at the source is necessary, nevertholess cvery thoughtful student 
of the problem must conclude that farm inspection is not infalle 
ible and that hcalth examinations of herds and cmployees occa~. 
sionally misfire. To make assurance doubly sure @l1l milk should 
be properly pastcurized before it is consumede" 


John Ge ABELE, M. D., Health Sritean. Portland Oregon: "the 
gresatost worry a health officer can havo is to seo any part — 
of the milk supply of his city sold row" acon 


JOSEPH G. GEIGER, M. Dey Diroctof of Public Hcoalth, San Francis-= 
co, California; "Pastcurization of milk, as an addca safety 
factor, has been required of all: milk in San Fran cisco except 
certificd milk which constitutes less than 1% of the total. The 
results of pasteurization: in San Francisco has beon so start- 
ling in the reduction of. infant mortality and in tho reduction 
of milk-borne discases, that the San Francisco Department. of 
Public Health is recommending. to the California Legislature that 
appropriate logislation ‘be passed to provide for compulsory 
pasteurization on aState wide basis, in-all communitiés of more 
than 5,000 population." 


JOHN Re RICE; M. * Dep, Commissioner of Health, New York City: 
"New York receives 2,500,000 quarts of milk o day. Of this 
98% is: pasteurized and the remaining 2% is certified. I get a: 
great deal of comfort in knowing that our milk supply is. well 
safe guarded through pasteurization. We, in this city, are 
wholcheartedly in maw OF, ad the general pasteurization of the 
amd Lig supplye 
Je We BASS, M. De; Hoalth Officer, Dallas Texas: "The Health 
Department of the City of Dallas has always advocated, the . 
pastourization of all milke In my opinion, even certified milk 
should be pastcurizcde" 


A. S. FELL, M. De, Director of HoAlth, Tronton, N.' Jy "ALL milk 
or cream sold in Trenton must be pasteurized. This law became 
effective July lst, 1931." 
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B. Be JAFFA, M. .D., Health Officer . of Denver, Colorado: 
"Since 1931 all milk sold in the City and County of Denver must 
be pasteyrized. Wo carricd this fight to the Supreme Court. 
Since its passage, I belicve I am safo in saying that not a sin- 
gle case of discasc has boon traccable to milk purchasod in this 
city.” 


F.K. HARDER, Ms De, Acting Health Commissioner, Cincinnati, Ohio: 
"A111 milk sold in Cincinnati, including certificd, must be pas-= 
teurized. We fcel that pasteurization is a very important factor 
of safcty, even when the produc tion of the milk is vory carefully 

supervisods" 


HENRY Fs VAUGHN, Dr. PsH., Detroit, Michigan: "I am a strong. 
advocate of the policy that all milk should bo pasteurized. The 
only milk which romains unpasteurizod is cortified milk and thore 
is'little demand for certified milk in Detroit area. A few weeks 
ago, both the Wayne county Medical Commission and the Detroit 
Board of Health passed.a rosolution requiring that certificd 
milk be pasteurized. As soon as this new requirement becomes 
effective we will have 100% pasteurization. At presont we have 
99.97 _ SSO anata ame Bigs 


HUNTINGTON WILLIAMS, it. oe hy: Commissioner of Health, Baltimoro, 
Maryland: "The absence of milk borne communicable discase out- 
breaks is tho most conspicuous: charactcristic of communitics 
where ‘the milk supply is comleteoly and proporly pastourizecd. 
Next to a pure drinking water supply, thore is no greater pro- 
tection of the people's hcalth than a comletely a be a i 
milk supply." ue 


JOHN Ps KOEHLER, M. De; Cormissionor of Health, Sh eaese | Wise: 

"902% of Milwaukoo's milk supply is pasteurized. The other one 
half percont is certificd. I cxpect to amend the ordinance so 
that all milk will be pastourized." 


WILLIAM Bs KEELER, MsD., Health Commissioner, Boston, Masse, 
"99.8% of all milk sold in Boston is pasteurized. We feel that. 
even our certified milk is not so safo but that pasteurization 
would make it distinctly safer. The larger the city, the more 
important are theso facts in relation to tho milk supply.!' 


RAY P. MOYER, MeD., Director of Public Health, Pittsburgh, Pa, 
"992% of our milk supply is pastourized. All raw milk rust have 
the ir hords tuberculin and blood testcde" y ME Fee 


JOSEPH. F, BREDECK, M. De, Health Commissioner, Ste Louis, Mo., 
"St. Louis has no raw milk sold within its boundarics, excopt 
ecortifiod.: I do: not boliove any cormiunity is laebacen in pom 

nitting raw milk to be sold,’ 


DR.’ MILLARD KNOWLTON, Director, Burcau of; Prevontable Discasos,,. 

Piet cl owt... State health Departmont, "A cormunity where the 
milk is pastcurized will cnjoy a sense of security against tho 
dangers of milk borrio’ discascs,." 
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DR. Js MOORE CAMPBELL, Director, Bureau of Cormunicable Disease, 
Pennsylvania State Health Department, "Raw milk of whatever 
grade may transmit diseases. Pastcurization makes milk safce 


GEORGE PARRISH, M. D., Los Angoles City Health Officer, in his 
book written in 1927, "Health, the Paramount Assot" says, 
"Pastourizéd milk is the safost milk known. All milk should bo’ 
pastorized, oxcept possibly certified milk. In the near future, 
even cortificd milk will be pasteurized." 


FRANCES E. FRONCZAK, M.D., Health Cormissionor, Buffalo, Ne Yes’ 
"We have had compulsory pasteurization of milk and cercam in this 
city since 1918, Even our certificd milk is now bcing pasteurized. 
Pasteurization is the strongest safeguard wo can place around 
milk and cream, and the local dealors would not go back to the 

sale of raw milk and creams" 


WILLIAM HUNSICKER, M.D., Director of Public’ Health, Philadelphia, 

"Less than one percent of fluid milk sold in this city is in the 

raw state. The raw milk sold is done so undor regulations 

equivalent to those fo certified nilke" 

F, E. HARRINGTON, M.D., Health Cormissioncr, Minneapolis, Minn., 
"Minneapolis tried to haveall ‘its milk pasteurized, but its pro- 

posed ordinance was defective and was declared uno nstitutional." 


H. Ge MORGAN, M.D., Secretary, Dopartnent of Health, Indianapolis, 
"Tndianapolis has had pasteurized milk since 1916. Since tho ade 
vent of compulsory pastcurization, woe have not had a milk borne 
epidenic, streptococci, typhoid fever or milk sickness." 


W. Ae JONES, M. D., Cormissionoer of Hoalth, Riverside, Calit., 
"Tan in favor of the uso of pastcurizod milk by all. It is the 
only assurance that wo have against nilk-borne diseases. The 
use of pasteurized milk should decrease by 50% infant nortali- 
ty under two yoars of age. 


JOE SMITH, M.D., Health areicet, Kern county, bina Rirorh ak No: 
have been working towards a goal of 100% pastouriza tion to all 
milk to be sold in Kern County. ! 


C. MATTHEWSON,: MeD., Health. Officer, Frosno, ‘California," ‘since. 
1930 no milk othor than certificd or pasteurized has been sold 
in our citye I feol that all other cities should do the sane." 
G. Ee McDONALD, M.eD., Hoalth Officer, Long Beach, California: 

"Tt is my belief that the timc will comé in the not too distant 
future that all cities will make pasteurization a requirenént.e 
We have ample proof that raw milk is the cause of outbreaks of 
communicable diseascs throughout ‘the country." 
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WHAT LOS ANGELES DOCTORS THINK OF MILK 


HENRY F. GALIAGHER, MeD., "I am firmly convinced that whenever 
possible only pasteurized or certified rid lk should be available 
for the goneral public.' 


SILAS se LEWIS, M. ees "In these days when Yebobn teetos prove 
raw milk a carrier of cormunicable disease organisms, Why don't 
you put up a fight for the use of pasteurized and certificd » 
milk only? This is your cuty and “certainly would receive the 
backing of all intelligent peoplc.". ) 


WILLIAM H. IFAKE, MeD., "Evory rise te dist who has beon in active 
practice for any length of time has encountered illness traced to 
raw milk, I fecl it is highly important for Los Angeles to adopt 
an érdinance requiring. all milk te be certified or pastourizede" 


JOHN C, RUDDOCK, M.D., "As time goes on, the list of milk-borne 
discases apperently scems to bo increasing, and it is only by 
means of such measurcs -- certified or pasteurizod == that we nay 
hope to control certain of our cormimnicablo diseasos." 


BEN F, FEINGOLD, M.D., "Logislation which till par out of this eity 
all milk, except certified or pasteurized, will decrease the 
incidence of such disoascs as typhoid fever, undulont fever, and 
scarlet fever which are so from ently milk-borno." 


Ee EARL MOODY, MeD.; "Toro 4s no place in the diet of the hunan 
family for raw milke The dangers of Malta fever and other infec 
tions are too great unless the raw nilk has had the benefit of 
being produced undor conditions laid down for certified milk. | 

I would even go so far as to believe, with many other physicians, 
that even certified milk should have the benefit of pastourization. 


GEORGE H. KRESS,~ M.D., Noted Octhlist and Editor of California and 
Western Medicine, "I have long been of the opinion that all milk 
other than certified should be pasteurizgcc. As regards certified 
nilk, I believe its production and distribution should be so care- 
fully ede that it would be as safe as it is possible to 
make it," ane 


WILLIAM Me. HAPP, M.D., Pediatrician, "I have always insisted that 
ny paronts use either certificd or pas tourized milk and I caution 
then against the use of any milk which is not pasteurized." 


WALLACE DODGE, M.D., Chicf Surgeon, Georgia Street Recciving 
Hospital, "In this precedure, pasteurization, is made routine, | 
I am sure it will cause a narked reduction in cornmunicable 
diseases which are now seen only too frequently." 


DONALD J. FRICK, M.D., "I have boen fully convinced for a riuctber 
of years that all milk sold for human consumption should be either 
uit stucthoesat or certified.e 
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JOHN V. BARROW, M.D., "Until wo force the uso of certified or 
pastourized’ Milk, on all’ our major coruiunitics, wo may expect to 
have more than civilization's share of outbreaks of cormunica- 
ble ciscases.' 


BARNETT LIPSON, M.D., “The infant mortality rate fron gastro- 
intestinal infections has dropped aranatically since pastou- 
rization has come into voguee As a pediatrician I believe raw, 
uncertified eae sie pada wich and nas no “Bree in an infants 
diet." ES ele eile 7 ‘A 

ROBERT W. MEALS, MeDey "Our experience has been that a large 
numbor of cases can be traced to infected mi y particularly 
undulant fever and typhoid, both seriously cebilitating and 
highly cormrmnicable diseases. It has been shown that pasteu- 
rization does not. destroy the vitanins or other beneficent. 
qualities of: milk and I cannot. urge you too, strongly to push 
. this vital legislation,’ | 


CHARLES R. PARRISH, MsDe, "I Fe heartily in accord with certi- 
fied or pasteurized milk in all cities. These neasutros will 
definitely reduce sone ae our cormunicable diseasose 


A. J. SCOTT, M.D., "Us. a pediatrician I do not use any lind of 
nilk except certificd or pasteurized. 1c dangers to health 
from the use of raw, uncertifiod milk are tco numerous to nene 
tion and gonorally acknowledge . Thcre should be a national 

law forbidcing the salo of any Et ke except pasteurizod or 
certified." 


JOHN W. SHUMAN, M.D., "Cortification or pastcurization of nilk 
is a stride in evolution forward." 


EDWIN F. PATTON, M.D., "Barring milk which is not certified or 
pasteurized from the markot is geod sonse. Not only will it 
benefit humanity but it will be of cconomic bonefit in tho 
provention of costly discases." 


LLEWELLYN R. LEWIS, M.D., "any noasures, pasteurized or certi- 
fied, designed to protect the babics against nilk-borne 
disocases, should be enacted," 


ROBERT E. RAMSEY, M. De, "Knowing how inpure milk can spread 
and carry diseascs, we nust insist on pasteurization of all 
milk other than certified." 


WILLIAM E. BRANCH, M.D., "A law compelling the 1G than thee 
ofall raw milk, oxcept certificd, would bo a step further on 
the road of conqucring preventable diseases." 


ROBERT W, LANGLEY, M.D., "In my opinion, a law compolling the 
use of cither certificd or pasteurized milk would be one of the 
greatcst safoguards to public health that could be introduced 
in this city. 
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VICTOR STORK, M.D., Pediatrician, "For some years, I have urged 
the use among my. patients, of either pasteurized or certified 
milk:-and have frowned on all the special and: trick varieties 
which are sold as commercial bait to stimulate sales." 


ELIZABETH MASON HOHL, M.D., "I am convinced of the need of taking 
precautionary measures regarding the use of unpasteurized milk 
and uncertified milk." 


PAUL ROEN, M.D., Diagnosis and Internal Medicine, "The passage 
of a law by the legislature compelling the use of either certi-~ 
ficd or pasteurized milk would have much to do with the preven-~ 
tian of communicable diseasos.e" 


HARLAN SHOEMAKER, M.D., President of the County Medical Society, 
"There should be but two types of milk--pasteurized and certified. 
There is a necessity of controlling tho milk supply of a city, 
particularly when the supply comes from so many parts of the 

state and is produced under a variety of conditions." 


CHARLES T. STURGEON, MeD., "I feol a law compelling pasteuriza~ 
tion would be a step forward for Los Angeles as it is only in 
this way that such diseases as typhoid fever, undulant fever and 
other communicable diseases, can be controlled." 


_LUCILE G. HARTWIG, M.D., "An ordinance prohibiting the sale of 
raw milk, other than certificd is highly desirable." 


EDWIN O. PALMER, M.De, "I am heartily in favor of protecting our 
city from the sale of milk other than pasteurized or certified." 


ELMER BELT, M.De, Urologist, "It has been my custom to recommend 
Grade A, pasteurized and cortificd milk to my patients, especial- 
ly to those, who have young children. Routinely, I advise my 
patients not to use any raw milk that is not certified, without 
first boiling it." 


GLENN MYERS, M.D., Compton Sanitarium, "Having had two sascsa of 
undulant fever in my family, one of protracted length, notwith 
standing the fact that the milk was always obtained from one of 
our best dairios, I am for pasteurization.” 


CHARLES F. SEBASTIAN, M.D., "There is no doubt in my mind but 

what the fundamental protection of our children rosts sccurely 
upon a milk supply that is free from communicable discascSe 
Every conmunity should adopt strict regulations in pasteurization,’ 


FARL M. TARR, M.D., “any regulation which proposes to remove from 
the reach of innocent and unsuspecting children such an unneces= 
sary hoalth hazard as raw milk will at once.command tho support 
of everyone who is courageous enough to face factse Theo safest 
milk obtainable today is pastourized and certificd." , 


PHILLIP STEPHENS, M.D., Past President, County Medical Society, 
"As a citizen I am interested in pure, safo, and nutritious ford. 
As a doctor, I know thero are only two safe milks, the one is 
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certified and the other pasteurized." 


ETTA GRAY, M.D., "I am heartily in favor of an ordinance in our 
city which would prohibit any raw milk from being distributed. I 
personally believe that certified milk too would be bettor if it 
were pastourizcd." 


JOHN G. POMEROY, M.D., Los Angeles County Hoalth Officer, "In the 
growing number of undulant' fever cases, in our territory, most of. 
them traceable to raw milk, we have a patent argument in favor of 
pasteurization.” (Sec Dr. Pf: .croy's Annual Report,1934-35, Page 138) 


E. VINCENT ASKEY, M.D., Sccrotary-Treasurer, Los Angcoles County 
Medical Socicty: "Personally I feel that any raw milk which is not 
certificd is a dangerous thing from the public health standpoint. 
Iam in favor of all milk, oxcept certified, being pasteurized." 


MAURICE KAHN, M.eD., "I am most emphatically in favor of an ordi+ 
nance which will compel pastourization of milk." | 
LYLE Ge McNEILE, M.D., "I have nevor failod to warn the mothers 

to accept no milk except certifiod or pasteurized for thoir own 

use or for the uso of the children. ‘The dangers of raw milk are 

so well recognized that £ cannot conceive of any opposition to such 
an ordinance except from uninfdarmed porsons." 


We. Hi Kigor, M.De, "A law compelling all milk .to'ba pasteurized or 
certificd would rgduce the occurrence of many communicable diseases." 
OSCAR REISS, M.D., Associate Profossor Pediatrics, University of 
Southern Cakifornia Medical School, "Certificd milk is the only 

raw milk that is safe for human’cconsumption. There should be only 
two types of milk on the market, ccortifiod and pastourizod." 


PERCY T. MAGAN, M. 33 Prosidont, College of Medical Evangolists: 
"All milk, other than certified, should be pasteurizeds I favor 
such an crdinance,." 


DONALD CASS, .M.D.(Drs. Dickey & Cass): "It is a mark of progress 
of modern civilization to soc the trend toward cortified and. 
pastourized milk.. The community should have this protections" 


CARL R. HOWSON, M. D., "Thero are a number of angles to the 
situation which. I would liko to discuss with youe" (Dr. Howson ~ 
expressed no opinion.) 

P. BERMAN, MeD.e, Modical Diroctor, Los Angeles General Hospital: 
"Pastourization or certified milk would romove one important 
potential factor in the spread of conmunicablo discascs,." 


ALBERT G. BOWER, M.D., "Milk is an ideal food for human boings 3 
it is also an ideal food for bactoriae I am in hearticst accord 
with any program to pastcurize or cortify the city's milk supply." 
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DRS: HENRY DIETRICH, HUGH K. BERMLEY, FRED GLASSCOCK, AND NORMAN 
K. NIXON, Pediatricians, "Wo are heartily in favorof the exclu-. 
sion ofseall.milx, otaer than ce>tirisa cr pasteurized,,.for public ~. 
consumption.e Uncil this is meds a jaw, e local city ordinance to 
permit the sale in Los Angelos of certified or pasteurized milk 
only, would receive the unqualified approval of most pediatri-  ° 
cians and all interested in this important public health MEAsUre e” 


SVEN LOKRANTZ , MeD., Director of the School Health Department of 
Los Angeles, "I feel that any advantage which might accrue from 
the use of raw milk is more than outweighed by the danger of 
spreading communicable diseases through this medium." 


ROSS“LOOS MEDICAL GROU P, "We have in our filcé hundreds of cases 
of illness, and severe illnesses at that, that can be directly 
traccablo to raw milk. Pastcurization is a matter of vital im- 
portanco to the health of our entire community, especially our 
babics. 


CLIFFORD A. WRIGHT, Me De, Endocrinologist, "Inasmuch as so many 
discascs may be transmittcd through impropor handling of milk, 
it is my opinion that an ordinance should be passed which will 
bar all milk from Los Angeles except that which is certificd or 
pastourizcd.” 


EDWARD M.. PALLETTE, M. D., "I think that in all citics of 5,000 
or over, and ospecially in a city as large as ours, all milk 
should be cither certified or pasteurized." 


LOUIS I. SOKOL, M. De, "All milk should be cither cortificd or 
pasteurized. You may expect my cooperation and support toward 
getting an ordinance to this offect." | 


DRe JOHN McLEAN: "Many yoars of experience as a physician and 
surgcon have convinced mo that thore are only two kinds of milk 
that are safe, pasteurized and certified." 


OSTEOPATHS 


DR. W. CURTIS BRIGHAM, " A great number of milk borne infections 
appoar coach year. It is my opinion that if orily certified or 
pastourized milk wore used many cascs of acuté dnd‘chronic ille- 
ness would not occure . _ 

DR. ERNEST G. BASHOR, Board of Osteopathic Exhminers, State of — 
California, " Since the evidence is preponderant in showing that 
raw milk causes many discascs that might bo prevented, it is only 
fair and just that wc shoulc urge the passage of such necessary _ 
measures to limit the supply of milk to certifiod or pastourizodle 


DR. CARLE H. PHINNEY, College of Osteopathic Physicians and Sur- 
gcons: "Announcement has been made that Doctor Joseph Geigor, 

San Francisco Health Officer contemplates an introduction of a 
Bill'at the next legislature to compol citics having a population 
of 5,000 or over to use cithor cortificd or pasteurized. Such 

ao law. would be of cstimable valuc in protecting the residonts of 
any city or particularly childron from such cdisocascs as aro milk 
bornce 


SOME HISTORY OF EPIDEMICS 


During the past twenty yoars there has beon an avorage, in 
Amorica, of one case a wook of a milk=borne cpidemic of diseasc. 
Before that they wore more froquent. Theso outbreaks, with their 
resultant deaths, demonstrated the death roll part playod by raw 
milk and compelled tho unanimous opinion among health authori-= 
tios that all milk should be pasteurizede 


& FEW EPIDEMICS CHOSEN AT RANDOM 


Between 1906 and 1926, there were recorded in the Unitod 
States 479 epidemics of typhoid fevors Typhoid bacilli may 
swarm in milk without altering its taste, odor or appearances 


The first milk outbreak of soptic sore throat occurred near 
Boston in May 1911. here were 2,000 cases and approximately 
50 deaths. Tho milk incriminated had always been a particularly 
clean, fresh and satisfactory supplye For yoars not a breath of 
suspicion was attached to it until this catastrophe occurred. It 
omphasized the fact that raw milk is always dangerous. Pasteu- 
rézation will prevent such a recurronce,. 


Another instructive outbreak of scptic sore throat, reported 
by Sensonvand Scars, occurrocd..in. Portland, Oregon, in March, 1922, 
There wore 487 cascs anc 22 coaths, ‘they wore all traccd to raw ° 
milk which came from a first class, dairy. his is a conmon storye 
Pastcurization will prevont such a: recurrence. 


Tho United States Public Health Scrvice reports 50 epicomics 
of milk borno discase in 1929, as follows: 


No. of Epidemics No, of Cascs Deaths 
Para-Tyhpoid Fever.. 1 | 58 L 
Typhoid Fever @eeesee 28 TM fa Ke 528 56 


Scarlct Fover e@eovecce 
Septic Sore Throate. 
Dysonteryecccesesoss| 
Pood Polson ting » sieeed.: 


1052 1 
939 Slucw 18 
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Tocre is a2 sinilarity between all the years for milk-borne cpi- 
Gonics. For instance, sec 1930. Forty-cight epidenics were | 
reportcde ea ema tay ee “pees 
-: “No. of Epidemics No. of Cases No. of Deaths 


Typhoid Fever ececces : 50 575 Al 
Scarlet Fevor eee. ae 42 deh ot 
Septic Sore Throat... | mag rh 1116 7 
Gastro-Entcritis ee. ax a 46 
Dysontcry hs honkéws ew : 6 64 v4 
Bnteritis ecsccecvecs + Be 22 6 
Food Poisoning eeoese me 103 wok 
48 1968 56 
1931---- . 
Typhoid EOWOP:. cieaee 21 eiv 16 
Para-Typhoid eevece a3 22 
Scarlct Fever aoe ae e 9 
Septic Sore Throat... dojo. 993 8 
Streptoceccus.... - . 
scre TOROCRS ests eh 08 2 27 
Diphthcria: @xeonnet8e = ee 
Dysentery erecovsece x dl 65 
Gastro-Entoritis o.. ef 13 
} 354 1568 © 24 
1932---- | 
Typhoid Fevor cesses 20 251 22 
Septic Soro Throat .o. 3 148 3 
Scarlot Fovor eesccee 6 207 3 
Gastro-Entcritis: ese pes OL ois 
35 638 28 
1933 —6--- 
Typhoid Fever ereses Bo 299 26 
Para=Typhoid @eseses 1 a : 
Diphtheria @eeeese8ke 2 19 3 
Septic Sore Throates 7 S15 5 
Scarlet Fever eecces 3 208 4 
Milk Sickne€SS eeeceece 2 10 Bs 
Udeer Coccli ele ecr cece. 2 250 
a AG 42 1548 39 
1934-~-+= ite 
Typhoid Fevor eseceece 26 299 — 2 
Para-Typhoid Févecre.s — antey 4 400 
Snariot Fover ssevease. 2 39 res ° 
Septic Sore LOaAtes 8 557 13 
" " ! and 
Mixed Scarlet Fever. 1 92 i 
Gastrp-Entcoritis ee. 3 125 
Diphtheria eeoeseece RA 9 F 
Staphylococci Food 
Poisoning esoeees aoe. “oe 220 pasate 
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In addition to the deaths that are ‘paused by drinking raw milk 
stop and think of the terrific economic or. financial loss caused 
each year as approximately 2,000 people are annually made desper-= 
ately ili from the use of raw milk, Those 2,000 people recover 
but think of the mental and physical sufferin they pass through 
--- suffering that could havo beon avoidede e‘toss of salaries 
plus the actual outlay for hospitals, doctors, pirat Sol, and medi-= 
cines runs well over a miliion ade ade ik Aaah by 


7a 
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INFANTILE PARALYSIS 


In at least three instances it seems to be cemonstrated that 
raw milk was the avenue through which the virus of infantile. 
paralysis was spread. One of these was reported by Dr. John C. 
Dingerian at Spring Valley, New York (New York State Journel of 
Medicine, 1916); second, by Doctors A. C. Knapp, E. S. Gocfrey, 
and W. Le Aycock at Courtland , New York, (Journal A.MeA. 1926); 
and the third by We. L. Aycock (American Journal of Hygicnc). 
Since then, much confirmatory evidenco has been’ gathered. 
Simon”Flexner and Paul Lowis of the Rockefcollor Institute tested 
the virus of infantilo paralysis and found that’ pastcurization 
renders it incapable of causing paralysis. Pasteurization will 
prevent such a recurroncce 


In March, 1932, the Michigan Dcpartmont of Agriculture issued 
tho following statement, “A milk-borne typhoid' owrbreak resulting 
in twelve cases and one death occrred recently at Yale; Michigane 
This outbreak is another argunent. against raw ilk." 


During approximately one month in 1927 -« fifty cases of ty= 
phoid fever occurred in the towns of Lincoln, Concord and Weston, 
Masse and all of these but one were cdofinitely’ traced to raw 
milk. An unciscovered typhoid carrier working* in«the dairy. 
which supplied the milk, caused the outbreak’ ” Pasteurization 
will prevent such a recurrences fens 


Cee ans 


In 1934, forty epidemics, 1342 cascs, and ‘fourty-four ceaths 
occrred in eightoen states. Twenty-one of the ‘epidemics were 
of typhoid fever; nine of septic sore throat; while 4 gastro~ 
enteritis; 3 scarlet fevers; 2 unculant fever; and 1 diphtheria 
made up the balance. All oxcopt one were tracod. to raw milk. 
The one was doubtful. Pasteurization will Yrevent such a ree 
currence e aan Fo 

Public Health News, published by the State of New Jerscy, 
Novenber, 1930, writes, "Sixty-four cases of dysentery which 
occurred in Hamilton Township were traced to raw ae ale two 
deaths occurred. ni . el ames 


Health News, New York State Health Departments .“Sevonty= 
two cases of scarlet fever and ‘sore throat occurred in the 
village of Red Creek, Wayne County, New York, during Fobruary 
1936. One death occurred, all cases traced to raw milk Dairy." 
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At Moline, Illinois, carly in 1956, there occurred a very 
extensive scarlet fevor epidemic. Up to March, 147 cases haa ae 
been reported. The conclusions drawn by the investigators are that 
the epicomic was cloarly milk-borne and that the source of the 
outbreak was a raw milk dairye This oxtensive epidemic demon 
strates the potential danger that lurks behind unpasteurized milk 
supplics. 


Trenton, New Jersey, May 24, 1936: "Infected raw milk traced 
to a Bergeh County raw dairy, has caused six deaths in the past 
week and sont more than 200 persons to physicians for trea trent 
of septic sore throat, the State Healh Department said today." 
(Trenton Newspaper)"So- far six have diced." soit 


In 1934 in Now York State, outside of New York City, there 
were three nilk borne cpidémics of sore throat and one of scarlet 
fever; all duc to raw milk, besides 250 cases of undulant fevor, 
most of which were traced’ to raw milk. (New York State Health 
Departnent News, March 11, 1935). 


' American Journal Public Health, July 1935: "At Petersburg, 
Michigan, population 700, Curing September, 1934, there occurred 
an cutbreak of streptococci sore throat. One huncrod and eighty 
six were i11 and six died. Tho outbreak Cue to raw milk was 
caused by the organisms of scarlet fever." 


Many hundrecs of epidemics traccable to raw milk might be 
mentioned. Some of the most noted are: 


IN CALIFORNIA IN = 


The following outbreaks of disease duc to the use: of raw milk 
occurred in California in 1935: 


with one death. 
In Turlock, three cases of typhoid fever. 
At Sclma, 6 cascs food=poisoning Cue to raw milke 
At ee 20° cases food=poisoning cae to raw milk. 


In August--In Vallejo there occurred five cases of typhoid fever 


aT Ge we ae 


pape’ for the year 19356 


The most notorious typhoic epicemic in history was that at 
Montreal only a ‘few years ago with 5,000 cases and over 500 deaths 
resulting from failure to pasteurize. Other epicenics were the 
Chatham typhoid outbreak of 1927 with 109 cases; Kirkland Lake 
septic sore throat epidemic in 1930 with 457 cases; the St. Cathe- 
rine cpicenic of para-typhoid in 1931 with 487 cases, and the 
St. Maurice Valley, Quebec. outbroak with 527 cases. They are 
Canadian epidemics, but the United States outbreaks are equally 
as numerous and just as cisastrouse 
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Many cases of undulant fever are veing. traced to raw milk. 
For instance, the report of the United States Public Health 
Service issued for 1935 says: "In acdition-to tho milkeborne di- 
seases that were reported, the following cascs of unculant fever 
were reported as having probably been transmitted by milk supplics: 


NUMBER OF UNDULANT FEVER CASES IN 19355: 


Now FORE Mees as e's eee Ponneyivaritia® <se. dei B1 Florida eeceeee68 
COLITOPNAR <'e's soe LOU Wi sects Lvl se cdte « 3/09 Connecticuteseo9 
‘-ITllincis ee ae le mae Kansas areceeeeeseas 98 ALODaIM oc cie:00 40 
Minnesota secre s eld Michigan esseccesess 75  Louisiande...e48 
Towa Cok Cee KOS CIR ! Chivo C6 6 6h bh él el eerie © 69 


Besides the above cases=-crory state had its nuaber of undulant 
fever cascs in 1955. ) | 


California & Western hiedicine, October, 1954: Karl. F, Meyer, 
PheD., writes: "In order to anpreciate the importance of the undu- 
lant fevor problem, certain | so. tuistiedal cata-referring to the S e 
of California may bo of intorcst. During the period January, TOBY 
to January, 1934, 591 cases of uncvilant fever have been reported. 
Although distributed through dut tho state, the ten southern 
counties form a solid block reporting 406 cases, or 68% of the 
total number observed within the boundaries of the Statc. Los 
Angeles City is represented with 31% of the total. Tho histories 
of these cascs arc by no means complete, ‘but it. is noteworthy that 
in 50% of the established infections no other possible source 
other than raw milk is mentioned." If 591 cases were reported, 
it is probable that three times that nymber escaped detection and 
went unreportede Pasteurizaticn would have prevented all of theso 
CASOSe be ni : be 


NUMBER OF UNDULANT FEVER CASES REPORTED EACH YEAR 


No. of Cases iioutogeboo® aime Ne. of Cases 
LOST valwan pak kn sos uy ty wi 1931 @eeevees as eeneoe. 1545.: 
Lone OO AN eae OSs lu wich lela chconend AMM 
1929 e@eceeeeseesee 1301 1935 dicle Chie Nt ewe ee tae 
1930 eeeeceenvecnees 1450 a, ae at LOSE weeseseeceeens 2010 


Uneculant fover tends to be a: Long continued Cisabling cdisease 
which causes much econoric loss of time anc sulfor ing and coes 
not often lead immeciately to death. there are undoubtly many 
instances where it paves the way to a fatal ending from sone 
other infection, which pounces upon the individual who has been 
worn cown by long continucd fover. On the other hand, deaths 
fron-undulant fever ‘aro ‘by no means unimown and have been reported 
fron a considcrable number of states. Undulant fever is boing 
spread by infected raw milke We KE eR te CUP TIMERS apallre irr 


It has often been pointed out that there is a close analogy 
between a water supply contaminated - with typhoid bacilli and 
a raw milk supply similarly pollutede 
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The Illincis Health Messenger in 1931, said: "Milk is‘now a more 
important carrier of disocase than waters In Illinois, no less 
than seventeen milk-borne cpicenics resulted in 288 cases of 
typhoid fever, while during the samo porioc of time six wator . 
borne epicenics resulted in 457 cases of typhoic. More cases 
were involved in:the water borne outbreaks because the polluted 
water was consumed by more persons than was the contaminated 
mille,’ e 


Evory Poneebs $95 large and small, recognizes it duty and obli-~ 
gation toward supplying pure water. It is equally guilty if it 
sanctions‘the sale of unpasteurized milk. There is a-‘wide differe 
ence in the difficulties encountered in cities in preventing tho 
spread of typhoid fever by water and milk, respectively. Water 
Supplies are centralized and for the most part are under public 
control. On the other hand, raw milk supplios reach the city 
from numerous, widely scattered sources, difficult to controle 
Pasteurization of milk to correspond with filtration and chlori- 
nation of watér supplies must come before milk borne ciseases 
are conquercede 


NUTRITIONAL ASPECTS OF MILK PAS TEURIZATION 


Kiieet all authorities are agrecd that there is littlo, if. 
any, difference between the nutritional value of raw and pasteu- 
rizod milk. | 


MILTON ROSENAU, Professor of Phaventtee Hoaieine anc. Hygiene, :: 
Harvard Mecical School, in his wonderful bock, "Preventive 
Medicine & Hygicno," writes: "Milk heated to 145 ae grees F, for 
thirty minutes (pasteurization) coes not undergo any appreciable 
physical or chemical change. Wilk contains but a modcorate,- 
variable anount of anti*scorbutic (scurvy) .preperty--Vitanmin C. > 
The anount of Vitanin C, cepencs upon the quantity contained in 
the feed of the cow. This vitamin is influenced by age and by 
heats Vitamin D is not affected by heat. Richets, therefore, 
cannot be laid to pasteurization." 

"Padtouptsée: Hille has everything raw milk has and it is 
inmeasurably ‘safore 


Be. Vi MeCOLLUM, JOHNS*HOPKINS, says: "lho evicences of ee a 
ao not show any differences betweon raw and pastecurizod milks 
There is no convincing evidence that raw milk, oven if it were 
safe, is superior to pasteurized milk in infant foeding. In 
infant feeding, a little orange or tomato juice should also be 
fed for the rason that Vitamin C in milk is variable in amounté 
as there is not an over abuncance of Vitenin C..in raw nile, 
juices should be used anyhow." 


THE METROPOLITAN LIFE INSURANCE CO., says: "Pastourigoc milk 
is just as cigestible and just as nutritious as raw nilk." 
(Health Library of the Metropolitan Insurance Corrpany)e 
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- CORRY MANN, Noted London authority, says: "Milk pasteurized at 
temperature of 142 degrees to 154 degrees for thirty minutes is 
not damaged as food for infants; and no incidence of scurvy was 
observed over a period of three years in children under two. 
years of age given pasteurized milk without orange juice." 


In 1932, the United States Public Health Service made a tho» 
rough and reliable study of the effects of pasteurized milk on 
the growth of childrene ‘Two groups aged from ten months to six 
years, were investigated, 1807 having reeccived raw milk and 1886 
pasteurized milk, with similar supplementary diets in both groups. 
There was no differnnce between the average woights-hoights of 
the two groupse The authors stated that the results demons- 
trated that the growth promoting capacity of pasteurized milk 
was not less than that of raw milk. (U.S.PsH.S. Report 47). 


ARGUMENTS of the PROPONENTS of RAW MILK 


1. Raw milk dealers lay considerable stress upon the 
destruction of Vitamin C when pasteurized. It is evident that 
any argument bascd on the dostruction of Vitamin C, by pastou- 
rization is fallacious and cannot be maintained. (Sce fore= 
going statements by world's leading aubhorities.) 


2. Equally weak is thoir argument that pasteurization does 
not destroy all the disease germs prescnt. (All laboratory 
tests prove the efficacy of, pasteurization.) } 


3. Some raw milk advocates admit pasteurization does 
destroy disease germs, but they claim there are considerablo 
toxins left in the milk after tho destruction of the germs by 
the heat. Scicntists point out that the subjoct of toxins is 
a theoretical one. The only oncs manifesting any interest in 
this connection are the advocates of raw milky who nevor sub- 
stantiate their claimse 


4. Equally untenable is the claim that pasteurization makes 
the mineral content of milk unassimilable. Sciontists, diecti- 
cians, nutritionists and laboratorics, have shown respectively 
that there is no difference betweon the nutrition of the raw 
and unpasteurized.milke The raw milk advocates have proven 
nothinge. 5; | 


5. The raw milk poonle sav tuat pasteurization of milk destroys 
the lactic acid organisms in milk and hence it will not sour. 

The fallacy of this claim is casily domonstrated. Just, take 

a bottle of pasteurized milk.at ordinary room temperature and 
observe what happens, usually during the second daye As the 

milk stands, the acid formers grow and cause the milk to sour: 
instead of decomposce : 


6. their final argument is that pasteurization is uscd as a. 
substitute for cleanliness; that dirty milk is pasteurizode 
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In view of the fact that state laws and city ordinances require. 
that a certain high standard of milk and dairy oquipment and 
cleanliness of cattle and personnel be maintained before the : 
milk is acceptable and permitted to be pasteurized, refutes such 
statements. Pasteurization does not claim to replace sanitation 
and common decency. It does not atone for filth and dg = not 
used as a redemption process, Let me repcat--pastourized milk 
has every virtue that raw milk has, plus the safety that goes 
with pastourization. 


Thus the argunicnts and statements of the raw milk proponents 
crumble when the light of scientific investigation is turned on 
them. Unsupported statements made to an uninformed and unsciecn- 
tific group of laymen may sound logical and reasonable, but like 
all untruths or halftruths, must give way before the truth. 


7. Tho raw milk advocates claim that SOM sLe Ory pastouriza- 
tion is an attempt of the distributors and the well-to-do dairy 
men to-put the small dairynan out of business.. Such an argument 
is silly. The majority of the small dealers sinply have not 
kept step with sanitation and hygiene. They not only have neg- 
locted their own education covering the subject of cormon clean= 
liness, but their equipment, in many instances, does not meet 
public health standards. Pasteurization will not put a single 
dairyman out of business, it will only prevent him from bottling 
it on his premises, because years of experience. through out the 
United States shows it cannot be done there with safety. But 
should pasteurization put a few of the less fortunate out of 
business, the question arises "Is it not better to do this than 
permit them to sell raw milk to innocent mothers and children 
and scatter tuberculosis, undulant fever, scarlet fever, and , 


many other diseases, as they do so?" It is a question of the 
dollar against your life, which shall it be‘ 


No one desires to injure a single dairyman. It will be the 
Cutty and the pleasure of the Health Department to do everything 
it can to counsel with and assist all dairymen--particularly 
the siialler ones. 


"ALL ABOUT MILK" 


"Printed and Distributed by tho Motropolitan Life Insurance 
Company for the use of its hundreds ‘of thousands of policy~- 
holders," fy 


"Milk is our best all-around foods It is the most perfect 
food we havee It is akso one of the cheapest foods. Milk 
tastes good; it is casily digested, and is very nourishinge 
It makes bone, brawn and blood. In fact, the vigor and succoss 
of a nation depends largely upon tho milk it uses. Liko all 
good things, milk has a few drawbacks, but theso are far oute 
weighed by its advantages, Milk makes tho ration corplete, pro= 
motes growth and keeps the body stronge 
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There is no substitute for it. Save on othor things, if you must; 
but not on milk. . Milk is good fucl, because it contains fat and 
sugar. Tho body needs fucl to kcep it warm and to make it move 
and work and play. Milk is more than a fucl*-it repairs waste, 
helps growth, build bene and flesh. Milk is rich in vitamins. 
It contains all <the different kinds of, vitamiris which are esscon-= 


tial to life. Milk contains a great deal of lime. Children 


“need plenty of lime, .cspocially, for their bones and teoth. 
Children and adults need iimo, because the hones aro always 
“ woaring away and this woar and tear must, be replaced. Milk 
also ccntains plenty of phosphates. Milk is an absolute 
necessity for the growing child. Each child should have a 
‘quart of milk a daye. Look at tho children who do not get nilk- 
pale and sickly; but milk is not only the food of choice for 
-children, it unquestionably is the ideal food for the adults, 
especially for sick people and persons. 45 yoars or ovor, After 
a porson reaches middle life his digestive organs slow down, 
the same as the other organs of the body and assimilation is 
loss active, therefore, thoir burden rust be lightencd. That 
“is tho time to go back to the feeds of childhood. Milk is un- 
doubtedly the best and safest food for theso persons who are 
45 yoars of age or oldor. 


"It was found in the Arny hospi tals that the wounded recovered 
riore quickly whon given milk. Iilk helps to kcoep the ,grown-ups 
_ gtrvong, vigorous and young. Milk contains 'life' because it 

' contains vitamins ¢ Vitamins proncte growth and favor utiliza- 
tion of food. It is not possible to live without vitamins, 

oven’ though large, quantitics of focd are cateons there are seve- 
ral kinds of vitaminse One of thom is found in milk fats 
Another is found.in tho watery part of the milk. Milk has 
evory thing neéded. Iai the diet. It is a complote mixed diet 
itself, It has sygar.and fat which give energy to move the 
. bDoay; -Lt -has- minergl~ ‘salts which build up the bones and keep 
the body in good’ shapes: anc: albumen (protein) which, like meat 
and eggs, is. haportant. in making brawn and pi ah 


"Think of. the value of having one fuod weiter ‘Fapouges all the 
necessary clements of a good mixed diet, and.which at the sane 
time can be used without special preparations In the home, milk 
Should be kept cold, clean and covered. Never let the milk 
bottlo stand around. Have a special place in the coldest part 
of the refrigerator for the milk battles. Milk bottles should 
never be taken into the sick room. Milk bottlesshould nevor be 
used for any other purposs than to hold milk. “hey should be 
rinsed in cold water and thén washed and scalded before they 
are returned to the milkyan. Inspection and pasteurization 
solve tho milk problem. Milk is the best foéc,,. Use more nilk. 
Make milk the foster mother of your CEA Gaae ae 
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We. Ae JONES, M.D., Co~issioner of Health, Riverside, 
California: I am in tisxc favor of the use of pasteurized milk 
for all. It is the only assurance that we have against nilk- 
borne ciseases. Tho use of pasteurized milk should decrease 
by 50% infant mortality under two years of age," 


HAROLD DEWEY BARNARD, M.D., "After 24 years in the practice - 
of Medicine, I bebieve the milk supply should bo limited to 
certifiec and pasteurized milk, This would prove to be a 
highly efficient protective measure in the linitation of 
cormunicable Ciseases." 
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PASTEURIZATION OF MILK 


FROM THE 
NEW YORK STATE DEPARTMENT OF HEALTH 
EDWARD S. GODFREY, JR., M.D., COMMISSIONER 
| BULLETIN M.§.53-1940 EDITION 
ORIGINALLY WRITTEN BY THOMAS|PARRAN, JR.,M.D. 
NOW SURGEON GENERA}, UNITED STATES PUBLIC HEALTH 
SERVICE 


WHAT ABOUT PASTEURIZATION? 


The Department has been asked une eis xt dies "What 
about pasteurization?" so many times that it has been decided 
to discuss the question fully in a circular which can be sent 
to inquirers. Pasteuriation in New York State means heating 
milk in properly constructed apparatus to a temperature of 
not less than 143°F, and holding it at that temperature for 
not less than 30 minutes, or heating it to a higher temperature 
for a shorter period when apparatus and method are approved 
by the State Public Health Council. Both the "holding" and 
the "short-time" methods arc in operation in the State, 


There is a constantly increasing trend toward ' 
pasteurization not only in this state but elsewhere. About 
98 per cent or more of the milk supply of the municipalities 
with a population of 10,000. or over in the State is pasteur- 
ized. The proportion in different cities, of course varies, 
but in most of the large cities very little raw milk is sold. 
In the rural districts a much, smaller: proportion is pastour- 
izode Data indicates that ovér’98 per cent of the milk sold 
in New York City is pastourized, the remainder being certified. 
In the remainder of the Stato, roports from hoalth officers, 
dealers and an estimate of sales in.rural areas indicate that 
approximately 75 per cent of the milk sold is pasteurized. 
The Department believes thoroughly in efficient pasteurization 
as a safety measure and has long advocated the enactment of 
municipaj} regulations, wherever feasible, requiring the past- 
curization of milk. 


It is said that Abraham Lincoln, in presenting a 
case to a jury, followed the plan of presenting his opponent's 
probable arguments and disposing of them before presenting 
his own casee Following the method of the "Groat Emancipator' 
before setting forth the reasons for pasteurization we will proce 
sent ond answor the , 


ARGUMENTS AGAINST 

PASTEURIZATION , 
There are, of course, arguments against pasteurization, 

as there are against practically all propositions which in- 

volve the interest of largo numbers of people and special 

groups of individuals. We have endeavored to collect and 

answer all that have come to our attention, even though some 

are relatively unimportant. 
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i ARGUMENT NO. 1: Pastourized milk has a "cooked 
magta." 7 


ANSWER: The “cooked taste" when it occurs, is due 
to overheating. Pasteurizabion by the older methods frequently 
caused a cooked taste, but with modern apparatus tho process 
can be so controlled that flavor need not be affectod. If the 
milk is held at just the right temperature forthe right time 
in propor ogquipment, even exports can not distinguish ‘pasteure 
ized from raw milk by the tastc.e. At a ‘dinner attended by about 
one hundred dairy and milk inspectors and.othor milk oxpserts 
in Harrisburg, Ppa., milk was sorved. Those present were asked 
to "vote" as to whether it was pastcurized or rawe The vote 
was about evenly divided. The milk had. becn:..pasteurized at 
145°~ two degrees higher than the New York State requircment. 
While tho "cooked taste" is objectionable to some people, it 
is better to have -the milk overheated than underheateds: 


ARGUMINT NO. 2: Pastcurization reduces the "cream 
line" or "cream volume." 


ANSWER: Investigators have found that the volume of 
cream riging to the surface on a bottle of milk, or so-called — 
"cream line” is not materially affected by heating to temper- 
atures below 145° for 30 minutes. The prescribed time’ and 
temperature relationships in ‘New York State are not less than 
30 minutes at 143° F. or more, and not less than 15 seconds at 
160° F. or more. If the temperaturesrise above those prescribed, 
as they may ‘occasionally do, there may be a slight reductim in 
the "“cream-line." Obviously this does not mean that any cream 
has’ been taken out of the milk but rather that s ome of the: 
cream does not risa bo the tope | 


ARGUMENT NOs 3: In raw milk the vitamins are intacte 


‘ANSWER: ‘The’ Hntesenud nd Re ‘is that Ye cheeks are 
destroyed: by pasteurization and if this were so it would be 
important in infant feedingé The facts sdéem to bo that of 
the several vitamins present in milk only one, Vitamin C which 
prevents scurvy, may be diminished in quantity. However, this 
vitamin is present in raw milk in such small and uncertain 
quantities that milk cannot be depended on to supply the infant 
with the necessary quantity. Vitamin C is prosent in larger 
and more certain quantities in orange juice and other fruit or 
vegetable juices which are now ecnerally used in connection with 
ane aa feeding. 


ARGUMENT NO. 4: Pasteurization: takes the "life" out 
of milk, 
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da ANSWER: So far.as this argument relates to vitamins 

it has already been answered. Referring to the so-called 
enzymes, which as Rosenau says in his book, "The Milk Question", 
“ere the nearest approach to life with which we are familiar 
in milk," Phelps (Public Health Engineering) presents a chart 
prepared by Dr. Charles E. North which seems to indicate that 
.@ temperature of over 144° for 30 minutes is required before 
the enzymes are destroyed. Recent evidence shows than an 
enzyme known as phosphatase is destroyed by pasteurization. 
However, we know of no evidence that the presenée of this 
enzyme adds anything to the food value of milk. At any rate 
pasteurization, as Prof. Rosenau says, "docs not devitbalize 
milk any more than cooking devitalizos meat, vegetables or 
cereals." | 


ARGUMENT NO. 5: Children and invalids "do better on 
raw milk than on pastourizod,. 


ANSWER: Scott and Erf in 1931 reported the results 
‘of a study made at Ohio State Univorsity, in which white rats 
wero fed on milk from a herd of cows recciving a special ration 
to which certain minerals had been added. The rats fod upon 
this milk after pasteurization showed a less satisfactory 
growth and considerablo anomia, as compared with a similar 
group fed upon the same milk unpasteurized. Dr. Scott, a 
. pediatrician, presenting a paper on this experiment before a 
: group of milk control officials expressed the opinion that the 
‘results did not affoct the desirability of pasteurizing tho 


"ordinary markot milk" for goneral usoe 


_ Krause and others, working at the Ohio State Agricul- 
tural Experiment Station, later mado a somewhat similar study 
using white rats but feeding them on milk from a herd receiv- 
ing an ordinary standard dairy ration. They reported that thoro 
was no material differcnce as to devolopment and physical 
condition, betwecn those fed on raw and pasteurized milk. 

Thoy found that rats fed exclusively on raw milk over a con- 
_ Siderable period invariably developed anemia, but that this 
did not occur. when small amounts of iron and copper were added 


tothe milk. _. 


Frank, of tho United states Public Health Service, in 
Public Health Reports for Septomber 23, 1932, rcports the 
results of a survey which furnished convincing evidence that 


"The growth=promdting capacity of heated milk plus 
the supplementary diet received by the average American child 
of 10 months to 6 years is not measurably less than the growth- 
promoting capacity of raw milk plus the supplementary diot re- 
ecived by the average American child of 10 months to 6 years." 


Surveys were made by statc health departments of 10 states, 
covering approximatcly 3700 children betwoen the ages of 10 
months and 6 years, about half of whom had received no milk 
excopt hoated milk, the other half having reccived raw milk 
for “more than the latter half of their+lives." No significant 


ae 
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. differonco was found: between the average weights and heights 
‘of the children in the two groups. “The parents of the chil- 
dren receiving predominently raw milk reported a higher inci- 
dence of diphthcria, scarlet.fovor, intestinal disturbances, 
and rickets than did the parents of ‘the children receiving 
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be reduced by pasteurization. 


ANSWER: Mattick and Hallett in the Journal of Agri- 
cultural Science, 1929 under the head of "Rffect of Heat on Milk" 
reported results of experimonts bearing on this point. "It is 
obvious," they said, “that the total amounts of calcium, phos- 
phorus and nitrogen in milk cannot be altered by the application 
of heat, although the. differences observed in heated milk render 
it probable that some change in the solubility of one or more 

of their salts may bo affected." Carefully controlled experi- 
ments were madd to deterhine just what theso changes, if any 
WSOT6E e 


Heating for 20 minutes at various: temperatures,. 
they found no "significant differcnces" in the amounts of | 
diffusible nitrogen at any of the temperatures and none in 
diffusible phosphorus at temperatures’ be low 175°F., but. 

"the amount of total calcium which becomes indiffusible is... 
about 2 per cent." This is of interest from a scientific 
standpoint, but so far as the nutritive valuo of milk is . 
concerned this rélatively slight change probably is unimpor- 

tant, especially as milk is only one of several common sources 
of calcium salts. 7 | 7 | 


ARGUMENT NO. 7: Cooked milk is likely to be con- 
'stipating. - : al etal | wrt teks 


ANSWER: First of all, pasteurized milk is not. 
"cooked milk." The prescribed temperatures are far below 
the boiling point. Pasteurized milk is no more likely to 
be constipating than is raw milk. In fact a prominent pedia- 
trician (specialist in children's diseases) who prescribes 
boiled milk frequently for babies states that constipation 
occurs no more frequently among babies fed ‘on boiled milk 
than among those fed at the breast. 


_.. ARGUMENT NO. 8: ‘There are certain physicians who 
recommend raw milk for babies in preference to pasteurizede 


ANSWER: Having answered the four preceding arguments 
there is little more that needs to be said in answer to this 
argumente Universal agreemént on a matter of this kind would 
-be too much to expect. Somé time ago a questionnaire was sent 
to a number of the most prominent pediatricians in the country 
_ asking whether they preferred. pasteurized or raw milk for infant 
feeding. Only a very small minority favored raw milk. Although 
we have made no canvass of general practitioners on this question 
we believe that a large majority would vote for pasteurized milk. 
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Arts ARGUMENT NO. 9: Pasteurization is an excuse for the 
sale of dirty milk. a 


ANSWER: There was a time, years ago, when this probably 
was true in many instances. For the past twenty-four years, 
however, the State Sanitary Code has prescribed definite stan- 
. dards of sanitary quality for raw milk which is to be pasteu- 
rized. If the health officers are doing their duty in enforc- 
ing the code requirements, “dirty milk" can not be pasteur- 
ized. In fact, standards of cleanliness among dairymen and 
milk dealers are much higher todey than they were in the early 
dayse Furthermore, while dirty milk, whether raw or pasteu- 
rized, should not be tolerated, even such milk--if effectively 
pasteurized--probably would be safer so far as the dissemina- 
tion of communicable diseases is concerned than the "general 
run" of raw milk. A survey made in’ New York State in 19350 
revealed the fact that milk being delivered to pasteurizing 
plants compared favorably, as to averag@ bacterial content, 
with that sold as raw milk. 


ARGUMENT NO. 10: Pasteurization may be carelessly done. 
It is therefore not infallible. 


ANSWER: It is obviously true that cither raw or pasteur- 
ized milk may be carelessly handled. Pastourizing plants 
in New York State, however, have for many years been inspected 
both by state and local health departments, and the efficiency 
both of apparatus and methods is constantly increasing.  Not- 
withstanding the relative incfficiency that prevailed in the 
past, our record of milkborne communicable discase (to be 
referred to in detail later) indicates that even then pasteu- 
rized milk was much safer than raw milk. : | 


ARGUMENT NO. lls: Pasteurization destroys the souring 
bacteria so that milk instcad of souring normally will putrefy 
if kept long enoughe : : 


ANSWER: Fortunately pasteurization does destroy many 
but not all of the "souring” bacteria, most of which gets 
into the milk with dirt, and this accounts for tho fact that 
pasteurized milk usually koep longer than raw milk. Fow 
people are likely to worry because their milk keeps swect too 
longe Not atl those bacteria are destroyed and the milk does 
sour “normally”, if usually somewhat less quickly than raw 
milk. F 


ARGUMENT NO. 12: The toxins formed by discase bactoria 
may not be destroyed by pasteurization, or. possibly dangerous 
substancos might ‘be formed by destruction of other bacteria. 
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ANSWER! There is a question whether the toxins formed 
by virulent hemolytic streptococci would be destroyed or rend- 
ered innocuous by. pasteurization. Dr. Ruth Gilbert of the 
Division of Laboratories and Research says, however: 


"'T have never seen a report of an epidemic of septic 
sore throat traced to the use of properly pasteurized 
milk. One wuld not expect serious illness to result 
from the pre-formed toxins that might be in the milk 
if living bacteria were not present. Thus, as far as 
experience and the literature would indicate, hemolytic 
streptococes in milk are a menace only in case the 
organisms are alive, the.symptoms resulting from ~ 
ingestion being due to infections rather than toxemias. 


The important point, of course, is that if those or other 
disease organisms find thoir way into milk they will be killed 
by efficient pasteurization and they. are certainly less dan- 
gerous when dead than when alive. 


As for the possibility of “dangcrous substances" being 
formed by destruction of bacteria other than those which 
incite discase, there is no evidenco that this occurs. If 
they are dangerous at any time they, like the pathogenic 
(disease inciting} bacteria, are less dangerous when they , 
are dead. ; 


ARGUMENT NO. 13: Pastourization is unnecessary in "the 
country" where milk gocs PSS and By AP arte peo 
to consumor . 


ANSWER: This fS ueree oe based upon a popular impression 
which experience has proved to be entirely fallacious. It is, 
of course, desirable that milk be frosh;but.the slight delay 
incident to shipping it. a reasonablo. distance and pasteurizing 
it is a matter of littlo moment, providng, that it is good. milk 
to start with, is kept cold and otherwise properly handled. 

A more important consideration is that of the transmission of 

infoction. Our records. of milkborne communicable disease (to 

be discussed in more detail later) indicate ‘that in this State 
in the past twenty ~ threo S hatch ft 


(1) a large majority: of: Riakbsehe outbreaks sd dhaeg. ts hy 
primarily outside of cities, and 


(2) in over 91 per cent of the outbreaks the sources of 
infection were | on the farms. i 


a the ‘Pattie ape in "the cl eangra! It is therefore 
clear that the proximity to tho.farms affords no protection; 
in fact, if, for example, a typhoid carricr or a diseased cow 
on the form infects the milk, the more promptly and dircctly 
the consumer gots the milk the grcater is the likelihood of 
the gcrms still being active and virulent and of the consumer 
becoming infocted. 
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ARGUMENT NO. 14: Pasteurization will increase the price 
of milk. 


ANSWER: It has been’ determined that where milk is pasteur- 
ized in large quantities, the additional cost to the dealer, 
figuring in the cost of apparatus, depreciation, “up-keep" and 
labor, is a fraction of a cent per quart. Naturally the smaller 
the quantity of milk handled the greater is the "overhead" and 
for the small dealer the cost. probably will approximate a cent 
a quart. From the standpoint of safety efficiently pasteurized 
milk as’ compared with the same milk in its raw state is easily 
worth a cent or two more a quart’. | | 


In these days people buy insurance against’all sorts of 
contingencies: death, accident, sickness, fire, burglary and 
"what not." The consumer who pays the additional cent or tvo 


To poople in moderate or poor circumstances, particularly 
when they have large families to “raise and educate", even 
the addition of a few conts a weck is an important considera~ 
tion. Howsvor, if thoir families happen to be ammg the vic- 
. tims of milkborne infection the cost to them in a period of a 
fow woeks probably will vastly cxcecd the additional cost 
incident to obtaining pastcurizod milk over an cqual number of 
years. Evon conceding that thoir chancos of becoming infected 
arc relatively small, this is still an important considoration. 


The three following arguments apply particularly to muni- 
¢Cipelitics considering the enactment of ordinances or regula- 
tions requiring the pastourization of milk. 


ARGUMENT NO, 15: There are always some poople who "domand 
raw milk." Bg 


ANSWER: It is a trait of human nature to "want what we 
want when we want it." Somco motorists for a time demand the 
vi ght to cross railroads ahead of approaching trains and to 
pass cars on the curves; paronts have been known to demand 
the right to send their children suffering from whooping cough 
to school. While these “demands” admittedly are not in quite 
the same catagory as that for raw milk, they sorve to illus- 
trate the point that there arc situations which "demands" 
that some individual or body of individuals be given authority 
to take such action as may bo necessary to protect the interests 
and’ safety of the community which, aftcr all, is but a group of 
individuals. Many poople who demand raw milk do so because 
they have not taken tho troubl e to inform themselves on the 
relative virtues of raw and pastcurized milk or because thoy 
have boon misinformod. Tho perSon who contracts a discase 
such as typhoid fever or scarlet. fever from milk or otherwise, 
becomes a potential source, of dangor to others. A milkborne 
Gpidomic in any community hurts business and givos the community 
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a "Dlack eye." In order that.the safety and interests of the 
community as a whole may be protected, local authorities are 
wisely given. power to enact such ordinances or regulations as 
may be necessary for the protection of public health. In exert- 
ing such authority they rarely act unreasonably or arbitrarily. 
In many places, as in Now York City, the demand for raw milk 
has been met by permit ting the sale of Certified milk, a raw 
milk selling for a comparatively high price because of tho 
Fe dh dare procautions taken in its DE ORO EAE Teas ; 


| “The fact that ‘in dial sa lia ‘area: of. the. dente: where a 
Site ont largo per cent of ‘the: milk sold.is.raw probably ac- 
counts for the fact that tho majority of our che tila commun-= 
icable, ‘Aisease outbreaks have’ occurred in this area 


ARGUMEN T NO. 163 If pasteurization i roquired many 
small dealers in raw milk will cithor have to go to the expense 
of buy ing.. areata apparatus or go out of business. 


ANSWER: This is an argument which is at times givon 
sorious consideration. We heartily sympathize with tho prodi- 
cament of the porson in any line of business who finds it noccs- 
sary to put more monoy into his business in order to keop up 
with tho march of progress or to moot competition and finds it 
difficult to rajso the money. On tho other hand, this is one 
of the oxigencics which a persm in any business. must bo pre- 
pared to meote As Harry Walkor Hopburn | 3 : in his "Psychology 
in Modern Business," the business man, the, savage.s must 
occasionally! put his ear to the ground! oe Bee the tendencies 
of the timos and then preparc to mect thom. His guiding atti- 
‘tudo must be that of expecting changes and proparing to mcoct 
them? Furthormoroe, the financial intercsts of any individual 
or group cannot proporly bo. woighod against the Proto e see of 
tho Wh. ges. saad as a indededh. 


Thore is, moreover, another sido ofton overlooked. 
Many milk dealers who havc, started pastourizing “with fcar 
and trombling" have eventually had thoir business matorially 
increasod as arcsulte. Ono intcrcs&ing example will sufficc. 
A fow yoars ago 2 small city suffered froma scrious typhoid 
fevor opidemic which proved to be waterborne. Before tho 
sourco of infection had boon announced milk was undcr moro or 
less suspicion. A milk deajlor afterward | told this. story: 


. "T was selling row milk and doing a good businoss. 
Iwas against pastourization and didn't care who know ite 


..Then tho epidemic camo along... One morning I went out on my 


routo and found I had lodgt sevontcoen good customers. That 
settled it; when I got home I got an agont for pastecurizing 
apparatus on the phono. The noxt morning ho arrivod and ina 
week I was pasteurizing." Then followed tho most interesting 
part of his story. “It took another week to got my now bottle 
caps, so for a week I was selling pastourizod milk under a "ray" 
labol. The first day I wont out with my bottles labeled "Pasteu- 
rized” four or five customore Looked ag the labol and aids 
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'Oh, I don't want pasteurized milk! I donft like the taste 

of itt ‘'Well,' I said, "You've been getting it for a week 

and didn't know the difference.' The upshot of the matter was 
that my business increased, I was relievedof a lot of worry and, 
believe me, I wouldn't go back to raw milk. | 


In some cities in which pasteurization ordinances have been 
enacted an increase in per capita consumption of milk, apparently 
due to increased confidence on the part of consumers, has been 
noted. For those "producer-dealers" whose business is not large 
enough to warrant undertaking pasteurization there are other 
markets, somewhat less satisfactory from their standpoint, but 
usually adequate. They can deliver their milk to pasteurizing 
or manufacturing plants. 


ARGUMENT NO. 17: In rural communities the quantities of 
milk sold are so small that pasteurization is impracticable. 


ANSWER: So far as the sparsely settled sural community is 
concerned this argument comes near to being valid than any of the 
other sixteen. The "overhead" cost of pasteurizing less than 
two or three hundred quarts is relatively high. The answer, 
however, is fairly obvious. In these days, of motor transpor- 
tation most communitics are near enaugh to larger centers of 
population so that they can easily be reached by dealers who 
can afford to pastevrize. Thoy will come in if the “business 
is thore.'t MOst people like to “patronize homo industries" but 
they should not forget that in recent years good roads, the ~ 
automobile and the telephone have pushed back bowndary lines 
so that "home" now covers a much larger area than it once did. 
There is still another point; the dealer who can not afford 
to pasteurizo, frequently can not (or thinks he can not) afford 
to take other necessary precautions in the handling of his 
milk. He should not expect to "set the pace" for the community. 


Now having answered these sevoral major and minor arguments, 
we turn to the 


REASONS FOR PASTEURIZATION 


In the twenty-three year period between January 1, 1917 
and January 1, 1940, 157 milkborno outbreaks of communicable 
disease occurradiin the State, exclusive of New York City, 
only three of which were traced to pasteurized milk. The total 
numbor of cases was at ldast 9135. .- The diseases occurring in 
these outbreaks were typhoid and paratyphoid fevor, septic sore 
throat, scarlet fever, diphtheria, dysentery, poliomyclitis 
and gastroenteritis. 


Of thase 157 outbreaks, 75 wore typhoid fever (paratyphoid 
being included here under this head). Fifty-five of the 75 
were traced to carriers and 10 to cases on the farms. Many 
outbreaks of disease other than typhoid fevor, which is not 
genorally transmitted through the udder of the cow, have been 
traced to cows with mastitis. The common form of bovino mastitis 
is not responsible for outbreaks of scarlet fever and scaptio 
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sore throat , but may be involved in outbreaks of gastro- 
enteritis. This same condition may have boen responsible 
for others where the infected cows wore not located. of 

the entire 157 outbroaks, about 91 per cont ofiginated on 
the farmse ; | 


of tho 157 outbreaks, 154 wero traced to raw milk. 
of the threo recorded as due to pasteurized milk, ono appar- 
ently was traced with reasonable certainty to contamination 
following’ pasteurization by an employes in tho bottling plant 
who had an unrecognized caso of tho disease. In another, which 
occurred oarly in the twenty-threo ea period, missed cases 
of disoase m a farm apparently were responsiblo, In this 
instance the efficiency of the pasteurizing plant had pre- 
' viously been in-quostion and thore is. some doubt as to whether 
the milk was actually pasteurized. In the othor casc, the 
' milk was labeled Pasteurized although tho cvidenco indicated 
that it had not been pastcurizod. . ..__ cy: 


4 


The foregoing record does not includo tuberculosis or 
undulant fever. It has been ostimated that about moé-third 
of the tuberculosis among children is due to use of milk from 
tubercular cows. Bovine tuberculosis. has been reduced to less 
than .cne-half of one per cont through tuberculin testing of 
cattle. : 
PASTEURIZATION DESTROYS DISEASE BACTERIA. This is tho 
most important reason why milk should be pasteurizedi It is 
scarcely necessary to point out that by no means all casos of 
communicable disease are chargeable to milk. But the occurronce 
of over 9000 cases of milkborne infoction, not including tuber- 
culosis and undulant fever, in twenty-three yoars is no small 
mattcr. Undulant fevcr-is a soriously incapacitating discase 
frequontly duo to tho use of raw m or croam from herds ine 

acta contagious abortion. nereasing numbers of cases 
or undulant fever are being discovered in New York Stato, most 
of which are believed to have been contracted through the uso 
of raw milk or cream from infected cattle, 


There is another important consideration: 


PASTEURIZATION HAS CONTRIBUTED TO REDUCTION IN OUR INFANT 
DEATH RATES. Within tho memory of many of us, hundreds of babies 
died every yoar, particularly in the large cities fyom “summor 
diarrhea," This condition was chiefly due to use of milk con- 
taining large numborsof "dirt bactcria," tho sort of’ bactoria 
that got into the milk with dirt from tho cow's skin, unclean 
utensils and dust. Notwithstanding the general marked improvo- 
ment in cleanliness of our milk supply in recont years, considers 
able numbers of such bactoria will still be found in mmo of our 
market milk in its raw state. Several factors have contributod 
to the stcady declino'in recent yoars in decths from diarrheal 
discases among babies, but the most important factors have beon 
this goneral improvement in tho cleanliness of the milk supply 
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and pastcurization, particularly tho latter. Pastétrization 
not .only makes milk safer for babios but accounts for. tho. 
fact that pasteurized milk "kceps" Longer than raw milk 
ofssimilar quality. ; 


The important part of the story night be summed Up "ta. the 
se cael statement that 


EFFICIENTLY PASTEURIZED 
MILK IS SAFE 
and 


THE SAFEST MILK IS THE BEST. 
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MILKBORNE OUTBREAKS OF DISEASE 


; : ‘NEW YORK STATE, EXCLUSIVE OF NEW YORK CITY 


KIND OF MILK 


_YEAR DISEASE OUTBREAKS _ CASES RESPONSIBLE 
19}7 Typhoid fever Br rik | ' Raw 
1918 Typhoid fever 6 114 Raw 
1919 Typhoid Fever — 5 52 Raw 
1920 Typhoid Fever 3 50 Raw 

Diphtheria 1 70 Raw 
1921 Typhoid Fever 10 211 Raw 
Scarlet Fever 1 24 Raw 
Dysentery x 14 Raw 
1922 Typhoid Fever 5 69 Raw 
Diphtheria 1 13 Raw 
Scarlet Fever 2. 149 Raw 
1923 Typhoid Fever 7 83. Raw 
Typhoid Fever t' 23 *Pasteurized 
Septic? Sore Phroat 1 14 Raw 
Scarlet Fever a 59 *Pasteurized 
1924 © Typhoid Fever 6 103 Raw 
Scarlet Fever 1 20 Rpw 
Gastroenteritis 1 82 Raw 
1925 Typhoid Fever 8 174 Raw 
Diphtheria 1 16 Raw 
Scarlet Fever 2 70 Raw 
Septic Sore Throat pi lii00 Raw 
Poliomyelitis 1 ce Raw 
1926 Typhoid Fever 7 128 Raw 
Diphtheria 2 24 Raw 
Scarlet Fever 2 65 Raw 
Gastroenteritis 2 157 Raw 
1927 Typhoid Fever 2 30 Raw 
1928 Typhoid Fever - 7 Raw 
Scarlet Fever 1 31 Raw 
Septio Sore Throat 1 30 Raw 
Gastroenteritis 1 84 Raw 
1929 Typhoid Fever p | 2 9 Raw 
Septic Sore Throat 3 230 Raw 
1930 Septic Sore Throat 3 3819 Raw 
Gastroenteritis 2 34 Raw 
1931 Typhoid Fever 1 22 Raw 
Septic Sore Throat 3 593 Raw 
Gastroenteritis , iy 13 Raw 
L93Z Typhoid Fever 2 18 Raw 
Scarlet Fever a 29 Raw 
1933 Typhoid Fever 2 9 Raw 
Septic Sore Throat z 197 Raw 
1934 Scarlet Fever 1 92 Raw 
Septic Sore Throat 2 146 Raw 
Gastroenteritis a 53 Raw 


*See page 153 

1 Estimated 1100 of which 366 were reported 

2 One outbreak of 141 estimated with 115 reported and another of 75 with 
51 reported 

3 One outbreak of 720 estimated, 88 reported 
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MILKBORNE OUTBREAKS OF DISEASE 
CONTINUED 
NEW YORK STATE, EXCLUSIVE OF NEW WORK CITY 
KIND OF MiLe 


YEAR Distasy OUTBREAKS CASES RESPONSIBLE 
1935 Tyrhoid Fever 1 7 *Pasteurized 
Scariet Fever Zz 5 Raw 
Septic Sore Throat 5 1771 Raw 
Gastioenteritis 4 131 Raw 
Dyseuntery 1 131 Raw 
1936 Typhoid Fever z p Raw 
Scarlet Pever 6 841 Raw 
Septic Sore Throat 2 61 Raw 
Gastroenteritis 1 36 Raw 
1937 Typhoid Fever 2 Lo Raw 
Scarlet Fever 3 43 Raw 
Gastroenteritis 1 73 Raw 
1938 Typhoid Fever 1 Lo Raw 
Scarlet Fever 1 14 Raw 
Septio Sore Threat 4 491 Raw 
Gastreenteritis 2 175 Raw 
Dysentery 2 166 Raw 
1939 Scarlet Fever s 18 Raw 
Septic Sore Throat 2 638 Raw 
Gastroenteritis oa 97 Raw 


* See page 153 
1 One outbreak of 500 estimated, 344 reported and another of 120 estimated, 


29 reported. 
SUMMARY OF MILKBORNE OUTBREAKS 
OF DISEASE 
NEW YORK STATE, EXCLUSIVE OF NEW YORK CITY 
1917 = 1939 

DISEASES OUTBREAKS CASES 

Typhoid Fever 75 1203 
Diphtheria 5 123 
Scarlet Fever 24 1460 
Septic Sore Throat 29 5090 
Dysentery 4 311 
Poliomyelitis pi p GE 
Gastroenteritis 19 937 
Total 537 9135 


Te aiicaaetennaliemaaaniadsadaatamamedendattantnanataamiemmnemaemeatateeaseammtenatetaremeriensah thananendetaaemalamamiemamasedaademene amare eammmmanaa ads ceca aanle 
oan ———— - = re Sannpuubana-souinaineanres - 


98.40 per eent of outbfeaks and 9940 per cent of 6ases were traced 
to raw milk as the source of infections 


BULLETIN MiSs 33=@01940 Raition 
Issued ty the Bureau of Milk Sanitation 
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KANSAS STATE BOARD OF HEALTH PREPARED FOR RADIO STATION KFBI 
F, P. Helm, M. D,, Secretary Release Tuesday, January 14, 1941 


Broadcast No, 948 
UNDULANT FEVER 


The number of cases of undulant fever in Kansas is increasing, with the 
provisional total of 165 during 1940 greatly exceeding the total for any year 
Since 1927, when first reports of this disease were received by the Kansas 
State Board of Health. This increase does not necessarily indicate an actual 
rise in the incidence of the disease -- it is undoubtedly the result of more 
accurate diagnoses and improved reporting. Undulant fever is transmitted 
directly by contact with livestock or carcasses of animals infected with con- 
tagious abortion, or indirectly by milk from cows infected with this disease. 
Undulant fever can be prevented by two methods -- true prevention is based upon 
the detection and elimination of infected animals, The prevention of undulant 
fever induced by the use of infected milk can be accomplished by pasteurization 
of raw milk. 


The first cases of undulant fever were recognized and reported in Kansas in 
March, 1927, by Major C. C. Hillman, of the U. S. Army Medical Corps. Major 
Hillman, who was stationed at Fort Riley, reported the cases in March, 1927, 
although onset was determined as having been in September, October, and December 
of 1926. Since, and including the three cases reported in 1927, Kansas has had 
1,106 cases with 44 deaths charged to undulant fever; this does not include any 
deaths which may have occurred in 1940, as mortality tabulations are not yet 
completed. This disease, obviously, constitutes an important public health 
problem -- fortunately one for which we know the answer, which is, application 
of the known means of prevention. 


Until a few years ago, this disease was generally called Malta fever, because 
it was first differentiated from other fevers typical of the Mediterranean coast 
area, by Marston, a medical officer of the U. S. Army stationed at Malta. 
Although British medical officers, who had served in Malta after 1800, repeatedly 
described the occurrence and increasing prevalence of the disease, especially 
between 1854 and 1860, it was differentiated from other fevers and fully des- 
cribed by Marsten in his "Report on Fever" for 1861, and was called, in this 
report, Mediterranean remittent, or gastric remittent fever. 


Studies progressed and Bruce discovered the organism in 1886; isolated it in 
1887, and gave it the name "Micrococcus melitensis" in 1893, The name "Brucella 
melitensis" was proposed in 1920, in honor of the discoverer, 


The first case wae rocognizod and reported in America in 1904, and during 
1905-'24 inclusive, 128 cases were reported in the United States. Compare this 
record of 128 cases in the nation in a twenty-year period to the 165 reported in 
the state of Kansas alone, in the one year 1940. We repeat the earlier observa- 
tion, that the increase in the number of reported cases of this disease is un- 
doubtedly due to improved diagnosis and reporting. Physicians have learned to 
identify the disease by its clinical symptoms, with diagnosis confirmed by 
laboratory tests, 


The name "undulant fever" describes the wavelike fluctuations of fever 
characteristic of the disease. 
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No. 948 


Undulant fever is characterized by three predominating symptoms, namely: 
(1) general feeling of weakness, especially in the afternoon, accompanied by 
headache, or general aching; (2) fever, which is usually preceded by a feeling 
of chilliness, or a definite rigor followed by a hot stage, and (3) profuse 
sweating. 


Onset of the disease may be gradual, and in cases where the attack appears 
to be sudden, inquiry often reveals a previous stage of fatigue and indigestion, 
A typical case of undulant fever shows chilliness and a step-like rise of fover 
on each successive night, profuse night sweats, and lower morning temperatures. 
This condition continues, generally for six to eight weeks or more, after which 
the fever gradually declines and reaches normal or subnormal. In some cases the 
fever may rise again, after several days of normal temperature. Between attacks 
of fever, the patient, except for weakness, feels normal. With recurrences of 
fever attacks, lasting for months, the patient becomes anemic and functional 
heart murmurs may develop. There is also loss of weight, extreme prostration, 
nervousness, and mental depression. Patients are rarely dangerously ill, and 
for that reason complete physical and laboratory examination is often neglected. 


The diseases most frequently confused with undulant fever are: typhoid 
fever, tuberculosis, malaria, influenza, heart disease, rheumatism, septicemia, 
and appendicitis. 


Human beings contract undulant fever chiefly by drinking raw milk from in- 
fected cows, although farmers, dairymen, veterinarians, packing house employes, 
and others whose work brings them in contact with cattle, hogs and goats or 
the carcasses of these animals, also are liable to contract the disease if they 
handle animals infected with Bang's disease or contagious abortion. 


Since the disease is chiefly spread by infected raw milk, Wilson G. Smillie, 
(pronounced Smiley) one of the outstanding public health authorities of the 
United States, says -- we quote, "proper pasteurization of milk is the most 
effective measure in prevention of undulant fever that is available at present." 
Doctor Smillic continues, "State departments of animal industry have taken 
active measures in many states, to rid infected herds of Brucella infection. In 
some districts the infection rate in cattle is very high and elimination of the 
infection is a slow process, A few dairiss that produce certified milk have 
Succeeded in completely eliminating abortus infection from their herds; but the 
basic preventive measure is milk pasteurization.” (end of quote). Testing 
herds of cattle, with elimination of animals infected with contagious abortion, 
is an important control measure. Herds are easily infected, and when a farmer 
or stockman rids his herd of infected animals, he must be on guard against 
reinfection, Slaughter-house employes and others handling cows, goats or hogs, 
Should wear rubber gloves as a protection against undulant fever. 


Undulant fever is an important disease economically -- because it results 
in much time lost from work, due to its characteristically léngthy course. 
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